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PYRROLIDINE DERIVATIVES AS FACTOR XA INHIBITORS 

Field of the Invention 

5 The present invention relates to a novel class of chemical compounds, to processes for their 
preparation, to pharmaceutical compositions containing them and to their use In medicine, 
particularly use in the amelioration of a clinical condition for which a Factor Xa inhibitor Is 
indicated. 

10 Background of the Invention 

Factor Xa is a member of the trypsin-like serine protease class of enzymes. It is a key 
enzyme in the coagulation cascade. A one-to-one binding of Factors Xa and Va with calcium 
ions and phospholipid converts prothrombin into thrombin. Thrombin plays a central role In 

15 the mechanism of blood coagulation by converting the soluble plasma protein, fibrinogen, 
into insoluble fibrin. The insoluble fibrin matrix Is required for the stabilisation of the primary 
hemostatic plug. Many significant disease states are related to abnomnal hemostasis. With 
respect to the coronary arterial vasculature, abnomrial thrombus formation due to the rupture 
of an established atherosclerotic plaque is the major cause of acute myocardial infarction 

20 and unstable angina. Both treatment of an occlusive coronary thrombus by thrombolytic 
therapy and percutaneous transluminal coronary angioplasty (PTCA) are often accompanied 
by an acute thrombotic reclosure of the affected vessel which requires immediate resolution. 
With respect to the venous vasculature, a high percentage of patients undergoing major 
surgery in the lower extremities or the abdominal area suffer from thrombus fomiation in the 

25 venous vasculature which can result in reduced blood flow to the affected extremity and a 
pre-disposition to pulmonary embolism. Disseminated Intravascular coagulopathy commonly 
occurs within both vascular systems during septic shock, certain viral infections and cancer 
and is characterised by the rapid consumption of coagulation factors and systemic 
coagulation which results in the fomnation of life-threatening thrombi occunring throughout 

30 the vasculature leading to widespread organ failure. 

Beyond its direct role in the fonnation of fibrin rich blood clots, thrx)mbin has been reported to 
have profound bioregulatory effects on a number of cellular components within the 
vasculature and blood, (Shuman, M.A., Ann. NY Acad. Sd., 405: 349 (1986)). 

35 

A Factor Xa inhibitor may be useful in the treatment of acute vascular diseases such as 
coronary thrombosis (for example myocardial infarction and unstable angina), 
thromboembolism, acute vessel closure associated with thrombolytic therapy and 
percutaneous transluminal coronary angioplasty, transient ischemic attacks, pulmonary 
40 embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel luminal 
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narrowing (restenosis), and the prevention of thromboembolic events associated with atrial 
fibrillation, e.g. stroke. They may also have utility as anti-coagulant agents both in-vivo and 
ex-vlvo, and in oedema and inflammation. Thrombin has been reported to contribute to lung 
fibroblast proliferation, thus, Factor Xa inhibitors could be useful for the treatment of some 
5 pulmonary fibrotic diseases. Factor Xa inhibitors could also be useful in the treatment of 
tumour metastasis, preventing the fibrin deposition and metastasis caused by the 
inappropriate activation of Factor Xa by cysteine proteinases produced by certain tumour 
cells. Thrombin can induce neurite retraction and thus Factor Xa inhibitors may have 
potential in neurogenerative diseases such as Parkinson's and Alzheimer's disease. They 
10 have also been reported for use in conjunction with thrombolytic agents, thus pemiitting the 
use of a lower dose of thrombolytic agent. 

The present invention provides novel Factor Xa inhibitors. Compounds of the present 
invention have oral bioavailability and PK profiles suitable for acute and chronic therapies. 

15 

Summarv of the Invention 
The present invention provides compounds of fomiula (I): 




20 wherein: 

represents hydrogen. -Ci^alkyl, -Cs^alkenyl, -Ca^alkylNR^'R^ -C2^alky(NHC0R^ phenyl 
or a 5- or 6- membered aromatic heterocyclic group, the phenyl or 5- or 6- membered 
aromatic heterocyclic group being optionally substituted by halogen, or R^ represents a 
25 group X-W, wherein X represents -Ci^alkylene- and W represents -CN, -CO2H, -CONR^R^ - 
COCi^alkyl, -C02Ci^alkyl, phenyl or 5- or 6- membered aromatic or non-aromatic 
heterocyclic group containing at least one heteroatom selected from O, N or S. the phenyl or 
aromatic heterocyclic group being optionally substituted by one or mofB subsfitutents 
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selected from: -Ct^alkyl. -Ci^lkoxy, -Ci^alkylOH, halogen. -CN, -CFs. -NH2, -CO2H and - 
OH; 

and independently represent hydrogen, -Ci^lkyl or -CF3 with the proviso that one of 
5 R^ and R^ is -Ci^alkyl or -CF3 and the other is hydrogen; 

R*' and R*" independently represent hydrogen or -Ct^alkyl; 



A represents a group selected from: 

10 




Z represents one or two optional substituents independently selected from halogen and OH, 
W represents an optional substituent -Ci^alkyl, 
alk represents Ca^alkylene or Ca^lkenylene, 
1 5 T represents a heteroatom selected from O, S or N; 

B represents one or more optional substituents on ring carbon atoms selected from: (i) one 
or more substituents selected from -CF3, -F. -CO2H, -Ci^alkyl, -Ci^alkylOH. -(Ci. 
3alkyl)NR^R^ -(Co^alkyl)CONR*'R° and -(Co^alkyDCOzCi^lkyl, -CONHCz^alkylOH, - 
20 CH2NHC2^alkylOH, -CHaOCi^alkyl and ^HaSOad^alkyl; 
(ii) a group -Y-R®, 

Y represents -Ci^alkylene-, -GO-. -Ci^IkylNH-. -Ci^lkylNHCO-, -Ci^lkylNHSOr, - 
CHsNHSOzCHr or a direct link. 

R^ represents phenyl, a 5- or 6- membered cydoalkyl or a 5- or 6- membered heterocycle 
25 containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ct^alkyl, -Ci^alko)Q^, -Ci^alkylOH, 
halogen. -CN, -CF3. -NH2, -CO2H and -OH; or 
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(iii) a second ring which is fused to the heterocyclic ring, wherein represents phenyl, a 
5- or 6- membered cycloalkyi group or a 5- or 6- membered aromatic heterocyclic group 
containing at least one heteroatom selected from O, N or S. and the fused bicyclic group is 
optionally substituted by one or more substituents selected firom: -Ci^alkyl. -Ci^alkoxy. -Ci. 
5 aalkyiOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
and pharmaceutically acceptable derivatives thereof. 

Further aspects of the invention are: 

A phamiaceutical composition comprising a compound of the invention together 
1 0 with a phannaceutical cam'er and/or excipient. 

A compound of the invention for use in therapy. 

Use of a compound of the invention for the manufacture of a medicament for the 
treatment of a patient suffering from a condition susceptible to amelioration by a Factor Xa 

inhibitor. 

1 5 - A method of treating a patient suffering from a condition susceptible to amelioration 
by a Factor Xa inhibitor comprising administering a therapeutically effective amount of a 
compound of the invention. 

Detailed Description of the Invention 

20 

The present invention also provides compounds of formula (la): 




(la) 



wherein: 

R^ represents hydrogen, -Ci^alkyl, -Ca^alkenyl or a group X-W, wherein X represents -Ci- 
25 3alkylene- and W represents -CN, -CO2H, -CONR**R^ -COCi^lkyl, -COzCi^lkyl, phenyl or 
5- or 6- membered aromatic heterocyclic group containing at least one heteroatom selected 
from O, N or S, tiie phenyl or aromatic heterocyclic group being optionally substituted by one 
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or more substitutents selected from: -Gi^lkyl, -Ci^alkoxy, -Ci^alkylOH. halogen, -CN, -CF3, 
-NH2, -CO2H and -OH; 

and independently represent hydrogen. -Ci^alkyl or -CF3 with the proviso that when 
5 one of R^ and is -Ci^alkyl or -CF3. the other is hydrogen; 

R** and R*" independently represent hydrogen or -Ci^alkyl; 



A represents a group selected from: 




1 0 Z represents an optional substituent halogen, 
alk represents alkyiene or alkenylene. 
T represents a heteroatom selected from S or N; 

B represents one or more optional substituents on ring carbon atoms selected from: (i) one 
15 or more substituents selected from -CF3. -F. =0. -CO2H, -Ci^alkyl, -Ci^alkylOH. -(Ci. 
3alkyl)NR'^R^ -(C£Malkyl)CONR**R" and -(Co^alkyl)C02Ci^alkyl; 

(ii) a group -Y-R®, 

Y represents -Ci^alkylene-, -CO-. -Ct^lkylNH-, -Gi^alkylNHCO-, -Ci^alkylNHSOz-. - 
CH2NHSO2CH2- or a direct link, 
20 R® represents phenyl, a 5- or 6- membered cycloalkyi or a 5- or 6- membered heterocycle 
containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ci^lkyl, -Ci^lkoxy, -Ci^lkylOH. 
halogen. -CN, -CF3, -NH2. -CO2H and -OH; or 

(iii) a second ring R* which is fused to the heterocyclic ring, wherein R* represents phenyl, a 
25 5- or 6- membered cycloalkyi group or a 5- or 6- membered aromatic heterocyclic group 

containing at least one heteroatom selected from O, N or S, and the fused bicyclic group is 
optionally substituted by one or more substituents selected from: -Ci^alkyl. -d^alkoxy. -Ci. 
aalkylOH. halogen. -CN, -CF3, -NH2, -CO2H and -OH; 
and phamnaceutically acceptable salts of solvates thereof. 

30 
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The compounds of formula (I) and (la) contain chiral (asymmetric) centres. The individual 
stereoisomers (enantiomers and diastereoisomers) and mixtures of these are within the 
scope of the present invention. 

5 When represents a group X-W: 

Preferably, X represents -Ci^alkylene-, more preferably -methylene-. 
Preferably. W represents -CN, -CO2H, -CONR^R^ -COCi^alkyl. -COzCi^alkyl or a 5- or 6- 
membered aromatic heterocyclic group containing at least one heteroatom selected from O, 
N or S. Preferably, R^ represents hydrogen. -Ci^alkyl. -Cz^alkenyl or a group X-W wherein 
10 X represents -Ci^alkylene- and W represents -CN, -CO2H, -CONR^R^ -COCi^alkyl, - 
COaCi^alkyl or a 5- or 6- membered aromatic heterocyclic group containing at least one 
heteroatom selected from O, N or S. IWore preferably, R^ represents a group selected from 
hydrogen, -CH2CN, -CH2CONH2, -CHzCOCi^alkyl and -CHaCOzCi^alkyl. 

15 In another prefered aspect, R^ represents hydrogen. -Ci-ealkyI, -Cs^alkenyl, -C2-3alkylNR^R^ 
-C2-3alkylNHCOR^ phenyl or a 5- or 6- membered aromatic heterocycle. or R^ represents a 
group X-W wherein X represents -Ci^alkylene- and W represents -CN. -CO2H, -CONR^'R*^, - 
COCi^alkyl, -C02Ci^alkyl, or a 5- or 6- membered aromatic or non-aromatic heterocyclic 
group containing at least one heteroatom selected firom O, N or S. More preferably, R^ 

20 represents hydrogen, -Ci^alkyl. -Ca^alkenyl. -C^^atkylNR^R^ -Cj-aalkylNHCOR^ or R' 
represents a group X-W wherein X represents -Ci^alkylene- and W represents -CN. -CO2H. 
-CONR**R'', -COCi^alkyl, -C02Ci^alkyl, or a 5- or 6- membered aromatic or non-aromatic 
heterocyclic group containing at least one heteroatom selected from O. N or S. Even more 
preferably, R^ represents a group selected from: hydrogen, -Ci^alkyl, -CH2CH=CH2, - 

25 CH2CH2N(CH3)2. -CH2CH2NHCOCH3. -CH2CN. -CH2CO2H. -CH2CO2CH3. -CHzCOzt-Butyl, - 
CH2CONH2. -CH2COCH2CH3, -CHaCOt-Butyl. -CH2CO2CH2CH3, 
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Preferably. represents -Ci^alkyl or hydrogen, more preferably methyl or hydrogen. 

Preferably, represents -Ci^alkyl or hydrogen, more preferably methyl or hydrogen. 

5 Preferably B represents hydrogen or a substituent selected from -Ci^alkyl, -(Ci. 
aalkyONR^R^ -(C(walkyl)CONR'^R^ -CONHCa^alkylOH, -CH2NHC2_3alkylOH. -CHaOCi^alkyl 
and -CHaSOaCi^alkyl or a group -Y-R^ where Y represents -CO- or -CHz- and R® 
represents a 5- or 6- membered heterocyde containing at least one heteroatom selected 
from O, N, S. Preferably, the substitution is in the 2-position relative to the oxygen atom in 
10 the morpholine ring. More preferably. B represents hydrogen or a substituent selected from 
-Ci^alkyl. -CONHCH3. -CONHCH2CH(OH)CH3. -CH2NH(CH3)2. ^CHaOCHa, -CH2SO2CH3, - 
CH2NHCH2CH(OH)CH3. 



CH; 



Even more preferably. B represents hydrogen or methyl. Most preferably B represents 
15 hydrogen. 



20 



Preferably Z represents halogen. More preferably, Z represents chlorine. 
Preferably, A represents a substituent selected from: 

XI ^ ^ ^CJ 
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More preferably, A represents a substituent selected from: 




Even more preferably, A represent a substituent selected from: 




Most preferably. A represents (chlorothlenyl)ethene. 

10 In another preferred aspect of the Invention, A represents chloronaphthylene, 
chlorobenzothiophene, chiorobithiophene or chlorophenylethene. More preferably, A 
represents a group selected from: &-chloronaphthyl, 5'-chloro-2,2-biothiophene, (4- 
chlorophenyl)ethene, 6-chloro-1-benzothiophene. 

15 It is to be understood that the present invention covers all combinations of prefen^ed groups 
described hereinabove. 

Hence, In a prefen^ed aspect the present Invention provides compounds of fonmula (la) 
wherein: 

20 represents hydrogen, -Ci^aikyl, -Ca^alkenyl, -C2^all<ylNR*'R^ -Cs-aalkylNHCOR^. phenyl 
or a 5- or 6- membered aromatic heterocycle, or a group X-W wherein X represents -Ci_ 
aalkylene- and W represents -CN, -CO2H, -CONR^'R'. -COCi^alkyl. -COaCi^alkyl, or a. 5- or 
6- membered aromatic or non-anomatic heterocyclic group containing at least one 
heteroatom selected from O. N or S; 
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and independently represent hydrogen or -Cj^alkyl with the proviso that one of and 
R^ is -CmsBlkyl and the other is hydrogen; 
R** and R° independently represent hydrogen or -Ci^lkyl; 

B represents hydrogen or a substituent selected from -Ci-ealkyI, -(Ci^ll<yl)NR''R^ -{Co- 
5 3alkyl)CONR^R^ ^CONHCz-aalkylOH. -CHzNHCa-salkylOH, -CHaOCi^alkyl and -CHzSOsCi- 
aalkyi or a group -Y-R° where Y represents -CO or -CHr and R^ represents a 5- or 6- 
membered heterocycle containing at least one heteroatom selected from O, N. S. 
A represents: 




and phannaceuticaily acceptable derivatives thereof. 



In a more preferred aspect the present invention provides compounds of fomnula (la) 
wherein: 

15 R^ represents hydrogen, -Ci^alkyl. -Ca^alkenyl, -C2^alkylNR^R^ -C2^alkylNHC0R^ or a 
group X-W wherein X represents -Ci^alkylene- and W represents -ON, -CO2H, ^CONR^R'^, - 
COCi-ealkyI, -C02Ci^alkyI, or a 5- or 6- membered aromatic or non-aromatic heterocyclic 
group containing at least one heteroatom selected from O. N or S; 
R^ and R^ independently represent hydrogen or -Ci^alkyl with the proviso that one of R^ and 

20 R^ is -Ci^alkyl and the other is hydrogen; 

B represents hydrogen or a substituent selected from -Ci^alkyl. -CONHCH3, - 
CONHCH2CH(OH)CH3. -CH2NH(CH3)2. -CH2OCH3. -CH2SO2CH3, -CH2NHCH2CH(OH)CH3, 
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A represents a group selected from: 




and pharmaceutically acceptable derivatives thereof. 

As used herein, the terms "all^yr and "alkoxy" mean both straight and branched chain 
10 saturated hydrocarbon groups. Examples of alky! groups include methyl (-CH3), ethyl (~ 
C2H5), propyl (-C3H7) and butyl (-C4H9). Examples of alkoxy groups include methoxy (-OCH3} 
and ethoxy (-OC2H5). 

As used herein, the term "alkylene" means both straight and branched chain saturated 
15 hydrocarbon linker groups. Examples of alkylene groups include methylene (-CH2-) and 
ethylene (-CH2CH2-). 

As used herein, the tenn "alkenyl" means both straight and branched chain unsaturated 
hydrocarbon groups, wherein the unsaturation is present only as double bonds. Examples of 
20 alkenyl groups include ethenyl (-CH^CHz) and propenyl (-CH^CHCHa or -CH2CH=CH2). 

As used herein, the tenm "alkenylene" means both straight and branched chain unsaturated 
hydrocarbon linker groups, wherein the unsaturation is present only as double bonds. 
Examples of alkenylene groups includes ethenylene (-CH=CH-) and propenylene (-CH2- 
25 CH=CH-or-CH=CH-CH2-). 

As used herein, the ternn "alkynyl" means both straight and branched chain unsaturated 
hydrocarbon groups, wherein the unsaturation is present only as triple bonds. Examples of 
alkynyl groups Include propynyl (e.g. -CH^-CsCH). 

30 

As used herein, the term "halogen" means fluorine, chlorine, bromine and iodine. 
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As used herein, the term "cycloalkyl group" means an aliphatic ring (saturated carbocyclic 
ring). Examples of cycloalkyi groups include cyclopentyl and cyclohexyK 

5 As used herein, the term "heterocyclic group" means a ring containing one or more 
heteroatoms selected from: nitrogen, sulphur and oxygen atoms. The heterocyde may be 
aromatic or non-aromatic, i.e., may be saturated, partially or fully unsaturated. Examples of 
5-membered groups include thienyl, pyrrolyl. pyn-olidinyl, pyrazolyl, imidazolyl. triazolyl. 
tetrazolyl, thiazolyl, thiadiazolyl, oxazoiyl. oxadiazolyl, isoxazolyl and furanyi, 6-menDbered 
10 groups include pyridyl, pyrazyl and pyrimidyl, morpholinyl. thiomorpholinyl. 7- membered 
groups include azepinyl. 

As used herein, the temi "phannaceuticaliy acceptable" means a compound which is 
suitable for pharmaceutical use. 

15 

As used herein, the term "phamDaceutically acceptable derivative", means any 
phamnaceutlcally acceptable salt solvate, or prodrug e.g. ester or carbamate, or salt or 
solvate of such a prodrug, of a compound of fonnula (I) or (la), which upon administration to 
the recipient is capable of providing (directly or indirectly) a compound of fonnula (I) or (la), 
20 or an active metabolite or residue thereof. Prefenred pharmaceuticaily acceptable derivatives 
are salts and solvates. 

Suitable salts according to the invention include those formed with both organic and 
inorganic acids and bases. Phamnaceutically acceptable acid addition salts include those 

25 fonned from mineral adds such as: hydrochloric, hydrobromic, sulphuric, phosphoric, acid; 
and organic acids such as: dtric, tartaric, lactic, pyruvic, acetic, trffluoroacetic. sucdnic, 
oxalic, fomnic, fumaric. maleic. oxaloacetic, methanesulphonic. ethanesulphonic, p- 
toluenesulphonic, benzenesulphonic and isethionic acids. Phamnaceutically acceptable base 
salts indude amnrionium salts, alkali metal salts such as those of sodium and potassium, 

30 alkaline earth metal salts such as those of caldum and magnesium and salts with organic 
bases, including salts of primary, secondary and tertiary amines, such as isopropylamine, 
diethylamine, ethanolamine, trimethylamine, dicydohexyl amine and N-methyl-D-glucamine. 
Particulariy prefenred phamnaceutically acceptable salts indude those formed from 
hydrochloric, trifluoroacetic and formic acids. 

35 

Those skilled in the art of organic chemistry will appreciate that many organic compounds 
can form complexes with solvents in which they are reacted or from which they are 
precipitated or crystallized. These complexes are known as "solvates". For example, a 
complex with water is known as a "hydrate". Solvates of the compound of fomnula (I) or (la) 
40 are within the scope of the invention. 



3/28/2007, EAST Version: 2.1.0.14 



wo 02/100830 



PCT/GB02/02721 



12 



Salts and solvates of compounds of fomnula (I) or (la) which are suitable for use in medicine 
are those wherein the counterion or associated solvent is phamfiaceutically acceptable. 
However, salts and solvates having non-phamnaceutically acceptable counterlons or 
5 associated solvents are within the scope of the present invention, for example, for use as 
intemiediates in the preparation of other compounds of formula (I) or (la) and their 
' pKamiaceutically acceptable salts and solvates. 

As used herein, the tenn "prodrug" means a compound which is converted within the body, 
10 e.g. by hydrolysis in the blood, into Its active form that has medical effects. Pharmaceutically 
acceptable prodmgs are described in T. Higuchi and V. Stella, Prodrugs as Novel Delivery 
Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., 
Bioreversible Carriers in Drug Design, American Phannaceutical Association and Pergamon 
Press, 1987, both of which are incorporated herein by reference. Esters may be active in 
15 their own right and /or be hydrolysable under in vivo conditions in the human body. Suitable 
phanmaceutically acceptable in vivo hydrolysable ester groups include those which break 
down readily in the human body to leave the parent add or its salt. 

Prefenred compounds of the invention include: 
20 6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-nfK)rpholin-4-yl-2K)xoethyl]-2K)xop^^^ 
yl}naphthalene-2-sulfonamide, 

6-Chloro-N-{(3S>-1-f(1S)-2-(2,6-dimethylmorpholin-4-yl)-1-methyl-2-oxoeth^ 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

6-Chloro-N"{(3S)-1 -[(1 S)-1 -methyl-2-(3-methylmorpholin-4-yl)-2-oxoethyO-2-oxopyn-olidin-3- 
25 yl}naphthalene-2-sulfonamide, 

6-Chloro-N-((3S>-H(1S)-1-methyl-2<>xo-2H;3-(pynrolidln-1-ylcari3onyl)r^ 

2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide, 

6-Chloro-N^(3S)-1-((1S)-lHTiethyl-2^2-[(methylsulfonyl)methyl]morphoK^ 

2-oxopyn'olidin-3-yr|naphthalene-2-sulfonamide, 
30 6-Chloro-N«((3S)-H(1S>-2-[2-(methoxymethyl)morpholin-4-yl>1-mem^^ 

oxopyrrolidin-3-'yl)naphthalene-2-sulfonamide. 

4-K2S)-2-((3S)-3-{I{6-Chlorr^2-naphthyl)sulfonyOamino^2-oxopyrrolidin-1^ 
methylmorpholine-2-carboxamide, 

6-Chloro-NH(3S)-H(1S)-lHrnethyl-2-<)x6-2-[2Kpynrolidin-1-ylc^ 
35 2-oxopyn-olidin-3-yl)naphthalene-2-sulfonamide, 

4-[(2S)-2-((3S)"3-{[(6-ChlorO"2-naphthyl)sulfonyQaminoK<>xopyrrolidin-1-yl)pr^^ 
dimethylmorpholine-2-cart)oxamide, 
4-[(2S)-2-((3S)-3-{[(6-Chloino-2-naphthyl)sulfonyOamlfK>^2-ox 
(2-hydroxypropy|)morpholine-2-carboxamide , 
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4- [(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2<>xopyrrolidin-1-^ 
diisopropylmorpholine-2-carboxamide, 

6-Chloro-N-((3S)-H(1S)-1-memyl-2-oxo-2-[2-(piperidin-1-ylca*^ 
oxopyiTolidin-3-yl)naphthalene-2-sulfonamide, 
5 6-Chloro-N-[(3S)-1-({1S)-1-methyl-242-[(methylamino)methyOm^^ 
oxopyrrolidin-3"yl]naphthalene-2-sulfonamide formate. 
6-Chloro-NK(3S)-H(1S)-1-methyl-2-oxo-2-[2-(pyrrolidin-1-yl^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate. 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(2-{[(2"hydroxypropyI)amino]methyl}moipholin-4-yl)-1 -methyl-2- 
10 oxoethyl]-2HDxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate. 

6-Chloro-N-[(3S)-1 -((1 S)-2-{2-{(dimethylamino)methyl]morpholin-4-yl}-1 -methyl-2-oxoethyl)- 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide fomiate . 

6-Chloro-N-[(3S)-1 -((1 S)-2-{24(diisopropylamino)methyOmorpholin-4.yl}-1-methyl-2- 
oxoethyl)-2HDxopyrrolidin-3-yl]naphthalene-2-sulfonamidefomiate, 
15 6-Chloro-N-{(3S>-H(1S)-1-methyl-2K)xc>-2-[2-(piperidin-1-ylmethyl)morp 
oxopynrolidin-3"yl)naphthalene-2-sulfonamide formate, 
6-Chloro-N-{(3S)-1-{(1S)-2-[(2R.6S)-2.6KJimethylmorpholin-4-yl]-1-meth 
oxopyrrolfdin-3-yl)naphthalene-2-sutfonamide, 

6-Chloro-N4(3R>.1 -[(1 S).1 -methyl-2-morpholin-4-yl-2-oxoethyri-2-oxopyrroiidin-3- 
20 yl}naphthatene-2-sulfonamide, 

5- Chloro-N4{3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2H3Xopyr^^^ 
bfthiophene-5-sulfonamide, 

(E)-2-(4-Chlorophenyl)-N-{(3SV1>[(1S^1-^ethyl-2-morpholin-^^^ 
oxopyrrolidin-3-yl}ethenesu»fonamide, 
25 N2^[(E)-2■<4-Chlorophenyl)ethenyOsutfony^^N24(3S)-1-[(1S)-1-m 
oxoethyl]-2-oxopyrrolidin-3-yl}glydnamide, 
N2*[(5*-ChlorcH2,2'-bithierv«5-yl)sulfonyO-N24(3S)-1-[(1S>1-me%^^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide, 

5'-Chloro-N-(cyanomethyl)-N^{3S^1-[(1S>-1-methyl-2-morpholin-4-^^^^ 
30 oxopyrrolidin-3-yi>-2.2'-bithiophene-5"Sulfonamide, 

Methyl N-[{5»K;hlor<>-2.2'-bithien-5-yl)sutfonyl]-NH(3S)-H(1S)-^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glydnate, 

5-Chloro-N-{{3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2HDXoethyn-2^^ 
oxobutyl)-2,Z-blthiophene-5-sulfonamjde, 
35 N-[(5'-Chloro-2,2'4)ithien-5"yl)sulfonyl]-N^(3S)-1-[(1S)-l7methyl-2-mo^ 
oxoethyl]-.2-oxopyrrolidin-3-yl}glydne, 

(E)-2-(4-Chiorophenyl)-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4.y|.2- 
oxoethyO-2-oxopyrrolidin-3-yl}ethenesulfonamide, 
(E).2-(4<:hlorophenyl)-N4(3S)-1-I(1S)-1-methyl-2-morpholin-4-yl-^^^ 
40 oxopyrrolidin-3^yl}-N-(2-oxobutyl)ethenesulfonamide, 
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Methyl N^[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl^N-{(3S)-1.[(1S)-1-mem^^^ 
2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate, 

NKI(E)-2-(4-Chlorophenyl)ethenyOsulfonyl}-N^(3S^1-[(1S)-1-meth^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycine. 
5 6-Chloro-N-(3-furylmethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyO-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

6-Chloro-N^(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2K)xoethyl]-2<)xopyrrolidin-3-yl}-N- 
(pyridin-3-ylmethyl)naphthalene-2-sulfonamlde formate, 
6-Chlorc>-N-ethyl-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2^^ 
10 yl}naphthalene-2-sutfonamide, 

6-ChlorchN-^(3S)-1-[(1S^1-methyl-2-moipholin-4-yl-2MDxoethyO^ 
oxobutyl)naphthalene-2-sulfonamide. 

N-2-[(6-Chlorc>-2-naphthyl)sulfonyl]-l^2H(3S)-1-[(1S)-1-me%l^^^ 
2-oxopyrrolidin-3-yl}glycinamide, 

15 6-Chloro-NK2-furylmethyl)-NH(3S^1-[(1S)-1-methyl-2-m^ 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide. 

6-ChloroN-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2K)Xoethyll-2-oxopyrTOlidin-3-y^ ,3- 
thiazol-2-ylmethyl)naphthalene-2-sulfonamide, 

N2-[(6-Chloro-2-naphthyl)sutfonyl]-N2-((3S)-H(1S)-2-[(2R.6S)-2.6-dim^^^^ 
20 1 -methyl-2K)xoethylh2-<>xopyTOlidin-3-yl)glydnamide. 

6-Chlorc>-N'^(3S)-14(1S)-lHTiethyl-2HrTK)rpholin-4^^^ 

methyl-1>thfa2ol-4-yl)methyl]naphthalene-2-suffonamide, 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholir>^yl-2-oxoethyll-2-oxopyrrolidin^^^ 

(pyridiiv2'-ylmethyl)naphthalene-2-sulfonamide formate, 
25 6-Chloft>-N-^(3S)-H(1S>lH7iethyl-2-morpholirH^yl-2-oxM^ 

(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate, 

6-Chloro-N-{(3S>-1 -[(1 R>-1 -methyl-2-morpholin-4-yl-2-oxoethyI]-.2-oxopyrrolidin-3- 

yl}naphthalene-2-sulfonamide, 

6-Chloro-NHfnethyl-N^(3S)-14(1R)-lHrnethyl-2HT^^ 
30 yl}naphthalene-2-sulfonamide, 

6-Chloro-N-(cyanomethyl)-N-{{3S)-1-[(1S)-1>-methyl-2-morpho|jn-4-yl-2^^ 

oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

6-Chloro-N-methyl-N4(3S>1-[(1S>-1-methyl-2-morpholin-4-yl-2K^^^ 

yl}naphthalene-2-sulfonamide, 
35 6-Chlon>N-(3,3-<limethyl-2-oxobutyl)-N4(3SV1-[(1S>1-^ethyl-2-morph 

2-oxopyrrolidin-3-yl}naphthaIene-2-sulfonamide, 

N24(6-ChIorc>-2-naphthyl)sulfonyO-NlHTiethyl-N2-^{3S)-H( 

oxoethyl]-2-oxopyrrolidin-3-yl}glydnamide, 

N-Allyl-6-chloro-N4(3S)-1-[(1SHHnriethyi-2-morpholin-4-yl-2^^^ 
40 yl}naphthalene-2-su[fonamide, 
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Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1-[(1S)-1.me%l-2-morph 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate, 

Ethyl N-[{6-chloro-2-naphthyl)sulfonyl]-N-{{3S)-1-[(1S)-1-methyl-2-m^ 
oxoethyO-2-oxopynrolidin-3-yl}glydnate, 
5 ferf-Butyl N-[(6-chlorc>2-naphthyl)suJfonylhN-{(3S>-1-[(1S)-1-methyl-2-mor^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate, 

N-[(6-Chloro2-naphthyl)sulfonyG-N-{(3S>-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}glycine, 

6-Chloro-N-{(3R>-1 -[(1 R)-1 -methyl-2-morpholin-4-yl-2-oxoethyO-2-oxopyrrolidin-3- 
10 yl}naphthalene-2-sulfonamide, 

5- Chloro-N-^{3S)-H(1S)-lHTiethyl-2-morpholirh4-yl-2-ox€^ 
ben2ofuran-2-sulfonamide, 

(E)"2-(5-Chlorothlen-2-yl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin^^^^ 
oxopyrrolidln-3-yl}ethenesulfonafnide, 
1 5 5-Chloro-N"{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyiTolidin-3-yl}-1 - 
benzothiophene-2-sulfonamlde, 

6- ChloroN-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2K)Xoethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-suIfonamide, 

5-Chloro3-methyl-N-{(3S>-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
20 yl}-1 -benzothlophene-2-sutfonamide, 

3"CyanoN-{(3S)-1 -{{1 S>-1 ^T1eth^"2-morpholin-4-y l-2-oxoethyl]-2-oxopyrrolidin-3- 
yI}benzenesulfonamide, 

4- CyancKN-{(3S^1-[(1S)-1-methyl-2HTioipholin-4-yl-2K)xoethyn-2H3x^^^ 
yl}benzenesulfonamide, 

25 5-(5-Chlorc>1.3.4"thiadiazol-2-yl)44^(3S)-1-[(1SHHrn^ 
oxopyrrolldin-3-yl}thiophene-2-sutfonamide, 
5<;hloro-N-{(3S>H{1S)-lHTiethyl-2HTiorpholin-4-yl-2K)x^^^ 
yl}thieno[2,3-b]pyridine-2-sulfonamide, 

5- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-mcHpholin-4-yl-2K)xoethyl]-2K)xopyrrolidin-3- 
30 yl}thjeno[3,2-b]pyridlne-2-sulfonamide. 

6- ChloroN-{(3S)-1 -{(1 S)-1 HfTiethyl-2-morpholin-4-yl-2<)xoethyl]-2-oxopyrToll^ 
oxobutyl)-1-benzothiophene-2-sulfonamide, 

N2-[(6-Chloro-1 -ben20thien-2-yl)sutfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide, 
35 5-Chlorc>-N-^(3S)-H(1S)-lHTiethyl-2-morphoHn-4-yl-2-oxoethyl]-2 
oxobutyl)-1-benzothiophene-2-sulfonamide, 

N2-[(5-Chloro-1 -benzothien-2-yl)sulfonyQ-N2-{(3S)-1 -[(1 Sy^ -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrTOlfdln-3-yl}glycinamide, 
6-Chloro-N^(3S)-H(1S)-1^nethy^2^^norpholln■4-y^^^ 
40 phenylnaphthalene-2-sulfonamlde, 
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6-Chloro-N-(4-fluorophenyl)-N-{{3S)-1 -{(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 
6-ChlorcKN-{(3S)-1-[(1S)-1-methyl-2-moipholin-4-yl-2K)xoeth^^ 
pyridin^-ylnaphthalene-2-sulfonamide, 
5 6-Chloro-N^(3S)-1-[(1S)-Vmethyl-2-morpholin-4-yl-2K)Xoethyl]-^^ 
pyridin-3-ylnaphthalene-2-sulfonamide, 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-^yl-2-oxoethyl]-2-<)xopyiTolidin-3-yl>N-tt^ 
3-ylnaphthalene-2-sulfonamide, 

N2-[(6-Chloro-2-naphthyl)sulfonyO-N2-((3S)-H{1S^2-[(2R.6S)-2,6-dlm^^ 
10 1-methyl-2-oxoethyl>-2-oxopyiTolidin--3-yl)glycinamide, 

(E)-2-(3-Chloro^hydroxyphenyl)-NH(3S)-1-[{1S)-1-methyl-2-morpho^ 
oxopyrrolidin-3-yl}ethenesulfonamide. 

(E)-2-{4"Chloro-34iydroxyphenyl)-N^(3S>-1-[{1S)-1-methyl-2-^^ 

oxopyrrolidin-3-yl}ethenesuIfonamide, 
1 5 6-Chloro-N4(3S)-1-[(1 S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl^N-(2^ 

morpholin-4-ylethyl)naphthalene-2-sulfonamide formate. 

6-ChlorO"N-^(3S^H(1S)-1-methyl-2"morpholin-4-yl-2K)Xoeth^^^ 

pyrrolidin-1 -ylethyl)naphthalene-2-sulfonamide formate, 

6-Chloro-N^2-(dimethylamino)ethyl]-N^(3S)-14(1S)-1-methyl-2-morpholin-4"y 
20 2-oxopyrTolidin-3-yl}naphthalene-2-sulfonamide fbmiate. 

N-[2K[(6-ChlorO"2Hriaphthyl)sulfonyO{(3S)-1-[(1S)-1-methyl-2-m^ 

oxopyrrolidin-3-yl}amino)ethyl]acetamide, 

5- Chloro-N-{{3S)-1 -[(1 S)-1-^ethyl-2-morpholin-4-yl-2-oxoethyl]-2<>xopyrrolidin-3 H- 
indole-2-su)fonamjde, 

25 6-Chloro-NH(3S>-H{1S)-1-methyl-2-morpholii>4-yl-2<>x^^^ ,3- 
benzothia20le-2-sulfonamide, 

6«ChIoro-N4(3S)~H(1S)-1-methyl-2-(2-methylmorpholin-4-yl)-2<>xoe^^ 
yl}naphthalene-2-sulfonamide, 

(EV2-(5-Chlorothlen-2-yl)-N-methyl-N-{(3SV1H[(1S^lHTiet 
30 oxopyrrolidln-3-yl}ethenesulfonamide, and 

(E^2-.(5-Chlo^othien-2-yl)-^^methyl-N^(3S)-1-[(1S)-1-methyl-2^^^ 
oxopyrrolidin-3-yl}ethenesulfonamide. 

More preferred compounds of the invention include: 
35 6-Cliloro-N-{(3S)-H(1S)-1-metliyl-2HTK)rpholin-4-yl-2-oxoethyO-2H3X^^ 
yl}naphthalene-2-sulfonamide, 

6- Chloro-N-{(3S)-1 -[( 1 S)-2-(2,&-dimethylmorpholin-4-yl)-1 -methyl-2-oxoetliyl>2- 
oxopyrrolidln-3-yl}naphthalene-2-sulfonamide, 
6-Ch!oro-N-{{3S)-1-[(1S)-1-methyl-2-(3Hnnethylmorpholin-4-yl)-2^^ 

40 yl}naphthalene-2-sulfonamide. 
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6-Chloro-N-[(3S)-1-((lS>1-methyl"2-{2-[(me%lsulfonyl)methyl]m 

2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamicle, 

6-Chloro-N-({3S)-H(1S)-2-[2-(methoxymethyl)morpholin-4-^ 

pxopyrrolidin^yl}naphthalene-2-sulfonamide, 
5 4-[(2S)-2-((3S)-3^[(6•'Chloro-2-naph%l)sulfonyI]am^^o^2-<>xopy^^^ 

methylmorpholine-2-carboxamide. 

4-[(2S)-2-((3S)-3H:[(6-Chloro-2-naphthyl)sulfonyl]amino}-2 

(2-hydroxypropyl)morpholine-2-carboxamide, 

6-Chloro-N-((3S)-H(1S)-1-methyl-2K>xcH2-[2-(pyrrolidin-1-ylm 
10 oxopyrTolidin-3-yl)naphthalene-2-sulfonamide formate, 

6-Chlorc>-N-{(3S)-H{1S)-2-(24[(2-hydroxypropyl)amino]me%l}morph 

oxoethyO-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate, 

6-Chloro-N^(3S)-1 -((1 S)-2-{2-[(dirnethylamino)methyOmorpholir^ 

2-oxopyrrolidin-3-yl]naphthaIene-2-sutfonamide formate, 
1 5 6-Chloro-N-((3S)-1 -{( 1 S)-1 -methyl-2-oxo-2-[2-(piperidin-1 -ylmethyl)morpholin-4-yl]ethyl^2•. 

oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate, 

6-Chloro-NK(3S)-1-{(1S)-24(2R,6S)-2,6-dimethylmorpholin-4-yO-^ 

oxopyrrolidin-3-yl)naphthalene-2-sulfonamide, 

6-Chloro-N-{(3R)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2HDxopyrrolidin-3- 
20 yl}naphthalene-2-sulfonamfde, 

5'<;hloro-rH(3S)"1 -[(1 S)-1-methyl-2-morphonn-4-yl-2-ox 
bithiophene-5-sulfonamide, 

(E)-2-(4-Chlorophenyl)-N-{(3S)-1 ^(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolldin-3-yl}ethenesulfonamide, 
25 N2-^(E)-2-<4<;hlorophenyl)ethenylJsulfonyl^N2^(3S^1-[(1S> 
oxoeth^h2-oxopyrrolidin-3-yl}glycinamide, 

N2-[(5'-Chloro-2,Z-bithierv5-yl)sulfonyn-N2-{(3S)-14(1S)-1-methyl-2-m 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide , 

ff-Chloro-N-((yanomethyl)-N-{(3S)-1-[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyO-2- 
30 oxopyrrolidln-3-yl}-2,2'-bithiophene-5-sulfonamide. 

Methyl N«[(5•-chlo^>2,2•-bithien-5-yl)sulfonyO-^H(3S)-1-[(1S)-1.me%^^ 

oxoethyll-2-oxopyrrolidin-3-yl}glycinate. 

5'-Chloro-rH(3S)-H(1S>1-methyl-2-morpholin-4-yl-2^ 

oxobutyi)-2,2'-btthlophene-5-sulfonamide, 
35 N-[{5'-Chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1-[(1S)-1^ 

oxoethyl]-2-oxopyrrolidin-3-yl}glyclne, 

(E)-2-(4-Chlorophenyl)-N-(cyanomethyl)-N4(3S)-H(1S)-1-methyl-^^^ 
oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide, 
(E^2K4-Chlorophenyl)-NH(3S)-1-[{1S)-1.methyl-2-morpholin-4-yl-2^^ 
40 oxopyrroKdln-3-yl}-N-(2-oxobutyl)ethenesulfonamide, 
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Methyl N-^(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}-N-^(3S)-1-[(1S)-1-m^^ 
2-oxoethyl]-2-oxopyrrolidin-3-yi}glycinate, 

N-{[(E>-2-(4'Chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1 -[(I sy^^ -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl>glycine. 
5 6-Chloro-N-(3-furylmethyl)-N-{(3S)-1-[(1S)-1-methyl-2-mcMp 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

6-ChlorcHN4(3S)-1-[(1S>1-methyl-2-morpholin-4-yl-2-oxoethyl]-2HDxopy^^ 

(pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate. 

6-Chloro-N-^thyl-N-{(3SV14(1S)-1-methyl-2-mc>fpholin^ 
10 yl}naphthalene-2-sutfonamide, 

6-Chloro-N4(3S)-1 -1(1 S)-1 -methyl-2-morpholin-4-yl-2K>xoethyll-2-oxopyiTolidin-3-yl}-N-(2- 

oxobutyl)naphthalene-2-sulfonamide. 

N-2-[{6-Chloro-2-naphthyl)sutfonyO-N-2-{(3S^H(1S)-lH^^ 

2-oxopyrrolidin-3-yl}glycinam!de, 
15 6-Chloro-N-(2-furylmethylVN-^(3S)-14(1S)-1-memyl-2-morpholin^ 

oxopyrrolldin-3-yl}naphthalene-2-sulfonamide. 

6-Chloro-N-{(3S)-1 ^{1 S)-1 -methyl-2-morpholin-4-yl-2<)xoethyl]-2<>xopyrrolidin-3-yl^ ,3- 
thiazol-'2-ytmethyl)naphthalene-2-sulfonamide, 

N24(6-Chloro-2-naphthyl)sulfonyl>N2-((3S)-H(1S)-2-[(2R,6S)-2.6-dimet^^ 
20 1-methyl-2HDxoethyl}-2-oxopyrrolidii>3-yl)glycinamide, 

6-Chloro-N-{(3S)-H(1S)-1-methyl-2-morpholin-4-yl-2<>xoeth^^^ 
methyHi3-thiazoM-yl)methyl]naphthalene-2-sulfonamide, 

6-ChlorchN-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2K)xo6thyl]-2-^xopyrrolidin-3-yQ^ 
(pyridin-2-ylme%l)naphthalener2-sulfonamide formate, 
25 6-Chlofo-N-{(3S^H(1S^1-m6ftyl-2-mon3hollrHl-yl-2<)XO^^ 
(pyridin^ylmethyl)naphthalene-2-sulfonamide formate, 
6-Ch!oro-N-{(3S)-1 -[(1 R)-1 -methyl-2-morpholin-4-yl-2-oxoethyri-2-oxopyrrolidiri-3- 
yl}naphthalene-2-sulfonamide, 

6-Chloro-NHDethyl-N-{(3S)-1 -[(1 R)-1 -methyl-2-morpholir>4-yl--2-oxoethyO-2-oxopyrrolidln-^- 
30 yl}naphthalene-2-sulfonamide, 

6-Chloro-N-<cyanomethyl)-N-{{3S)-H(1S)-1-methyl-2-morpholin-4^^ 

oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

6<;hloro-NHrnethyl-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-y^^^ 

yl}naphthalene-2-sulfonamide, 
35 6-Chlor(>-N-{3,3-dimethyl-2-oxobutyl)"N^(3S)-1-[{1S)-1-methyl-2-morp^^ 

2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

N2"[(6-C^lorO"2^iaphthyl)sulfonyO-N1"methyl-N24(3S)-^ 

oxoethyO-2-oxopyrTolidin-3>yl}glydnamide, 

N^AIIyWK^^Io^o-N^(3S)-H(1S)-1^7^ethy^2-morpholin-4^yl-2^ 
40 yl}naphthalene-2-sulfonamIde, 
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Methyl N-[(6<ihloro-2-naphthyl)sulfonyG-N-^(3S^1-[(1S)-1-meth^^^^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate, 

Ethyl N-[(6<ihlorc)-2-naphthyl)sulfonyl]-N4(3S)-1-[(1S)-1-methyl-2-mon^ 
oxoethyl>2-oxopyrTolidln-3-yl}glycinate, 
5 terf-Butyl N-t(6-chloro2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-mofpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glydnate, 

N-[(6-Chloro-2-naphthyl)sulfonyll-N-{(3S>.1 -[(1 S>-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopynnolidin-3-yl}glycine, 

6-Chloro-N^(3R)-1-[{1R)-1-methyl-2-morphoIin-4-yl-2K)XTO^^ 
10 yl}naphthalene-2-sulfonamide, 

(E)-2-<&-Chlorothien-2-yl)-N-^(3SH-[(1S)-1-methyl-2-morpholm 

oxopyrrolidin-3-yl}ethene$ulfonamide, 

5<JhlorD-N^(3S^H(1S)-1-methyl-2-rTK)rpholii>4-^^^ 

benzothiophene~2-sulfonamide, 
15 6-Chlono-N-{(3S^1-[(1S)-1-methyl-2-morpholin-4-yl-2<>xoe^^^ 

b6nzothiophene-2-sulfonamide, 

5-Chloro-3HTiethyl-N4{3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2^ 
yl}-1 -benzothiophene-2-sulfonamide, 

5- ChlorcHN-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-pxopyrTolidin-3- 
20 yl}thieno[3,2-b]pyridine-2-sulfonamide, 

6- Chloro-N-{(3S)-1 -{(1 S)-1 -methyl-2HTiorpholir>^yl-2-oxoethyl]-2-oxopyrTolidin-3-yl}-N-(2~ 
oxobutyl>-1-benzothiophene-2-sulfonamide, 
N2-[(6-Chloro-1-benzothiei>2-yl)sulfonyO-N2-{(3S)-1-[{1S>lHT)ethy^ 
oxoethyl]-2-oxopyrrolidirh3-yl}glycinamide, 

25 5-Chloro-N-{(3S>-1 -[(1 S)-1 -methyl-2-rmrpholii>4«yl-2K>xoethyl]-2-<)xopyrroK 
oxobutyl)-1-benzothiophene-2-su»fonamide, 

N2-I(5-Chloro-1-benzothien-2-yl)sulfonyO-N2H[(3S)-1-[(1S)-1-methyl-2-m 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamfde, 

6-Chloro-N-{(3S)-1 ^(1 S>-1 Hiiethyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3^yl}-N- 
30 phenylnaphthalene-2-^ulfonamide, 

6"Ch!oro-N-(4-fluorophenyl)-N-{{3S^1-[{1S^1wTiethyI-2-morp^ 

oxopyrTolidin-3-yl}naphthalene-2-$ulfonamide, 

6-Chlort>N-{(3S^1H[(1S)-1-methyl-2-moipholirHl-yl-2-ox<^^ 

pyridin-4-ylnaphthalene-2-sulfonamide, 
35 6-Chloro-N-{(3S>H(1S>1-methyl-2-morpholin-4-yl-2-<)xoethyl]-2-o^ 

pyridin-3-ylnaphthalene-2-sulfonamide, 

6<:hlorc)-NH(3S)-1-[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyO-2^^ 
3-ylnaphthal6ne-2-sulfonamIde. 

N2H(6-Chloro-2-naphthyl)sulfonyO-N2-^(3S)-1-{(1S)-2-[(2R,6S)-2.^^ 
40 1 -methyl-2H)Xoethyl^2K)xopyrrolidin-^yl)glydnamide, 
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(E>2-(4-Chloro-3-hydroxyphenyl>N4(3S)-1-[(1S)"1-methyl-2HT^^ 
oxopynrolidin-3-yl}ethenesulfonamide. 

6-ChloroN^(3S)-1 -[(1 S)-1 •methyl-2HTiorpholin-4-yl-2K)xoethyl]-2<>xopyrrolidin-3-yl)-N"(^^ 
morpholin-4-ylethyl)naphthalene-2-sulfonamldefoimate. 
5 6-Chlorc>-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2<)xoethyl]-2<)Xopyrrolidin-3-^^^ 
pyrrolidin-1 -ylethyl)naphthalene-2-sulfonamide formate. 
6-Chloro-N-[2-<dimemylamino)ethyl]-N4(3S^1-[(1Sh1-methyl^^^ 
2<)xopyiTolidin-3-yl}naphthalene-2-sulfonamide formate, 
N-[2KI(6-Chloro-2-naphthyl)sulfonyl]{{3S)-H(1S>.lH^^ 
1 0 oxopyrrolidin-3-yl}amino)ethyl]acetamide, 

5- Chloro-N-{(3S)-1 -[(1 S)-1-methyl-2-morpholin-4-yl-2-oxoethyI]-2-oxopyrrolidin-3-yl}-1 H- 
lndole-2-suffonamlde. 

6- Chloro-N-{(3S>-1 -[(1 S)-1-methyl-2-{2-methylmorpholin-4-yl)-2<>xoethyO-2K)x^ 
yl}naphthalene-2-sulfonamide, and 

1 5 (E)-2-(5-Chlorothien-2-.yl)-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-.morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidln-3-yl}ethenesulfonamide. 

Even more prefen^ed compounds of the invention include: 
(E)-2-{4-Chlorophenyl)-N-^(3S^1-[(1S)-1-methyl-2-monDholin-^^ 
20 oxopyrrolidin-3-yl}ethenesulfonamide, 

6-Chloro-N-^(3S)-H(1S)-1-methyl-2-morpholin-4-yl-2<>xoeft^^ 
yl}naphthalene-2--sulfonamide, 

5'-Chloro-N-{(3S)-1-[{1S)-lHTiethyl-2-nfK)n3holin-4-yl-2K>xoe 
bithiophene-5-sulfonamide. 
25 N2-{[(E)-2-(4-Chlorophenyl)etheny^sutfonyl^N2-{(3S^1-[(1S)-1-^ 
oxoethyl]-2-oxopyn-oIidln-3-yl}glycinamide, 
N2-[(5'-Chloro-2,2'~bithien-5-yl)sulfonyl]-N24(3S>1-[(1S)-1-meft^^ 
oxoethyr|-2-oxopyn-olidin-3-yl}glyclnamide, 

5'-ailorchN-(cyanomethyl^N^(3S)-14(1S)-1-metliyl-2-morpholin-4-yl^^^ 
30 oxopyrrolidi^-3-yl^2.2•-bithiophene-5-sulfonamide. 

Methyl N-[(5'-chIorx>.2.2**ithien-5-yl)sulfonyl]-N-{(3S)-1-[(1^^ 
oxoethyl]-2-oxopynrolidin-3-yl}glycinate. 

5*-<)hloro-N-^(3S)-1-[(1S)-1-niethyl-2-morpholin-4-yl-2<>xoethyll-2-oxopyr^^ 
oxobutyl>-2,2'-bithiophene-5-sulfonamide. 
35 N^(5"-Chlor<>2.2'4)ithien-5-yl)sulfonyO-N^(3SV14(1S)-1-methyl-2-mo^^ 
oxoethyO-2-oxopyrrolidin-3-yl}glycine, 

(E)-2-(4-Chlorophenyl)-N-(cyanom6thyl)-N-{{3S^1-[{1S)-1-methyl-2-morpho 
oxoethyl]-2-oxopyrrolldln-3-yl}ethenesulfonamide, 
(E^2-(4<Jhlorophenyl)-N-{(3S)-H(1S^1-methyl-2-morpholin-4^ 
40 oxopyrrolldin-3-yl}-N-(2-oxobutyl)ethenesulfonamide, 



3/28/2007, EAST Version: 2.1. 0.14 



wo 02/100830 PCT/GB02/02721 



2^ 

Methyl N-{[{Ey2-{4-ch\oropheny\)ethenyl]suffonyl^ 
2-oxoethyl]-2-oxopyrroliclin-3-yl}glycinate, 
6-Chloro-N-(3"furylmethyl)-N-^(3S)-1-[(1S)-1-methyl-2-mo^^ 
oxopyrTolidin-<3-yI}naphthalene-2-sulfonamide, 
5 6-Chloro-N-{{3S)-1 -[(1 S)-! -methyl-2-rTK)ipholin-4-yl-2K)Xoethyl]-2-oxopyrrolidiri^ 
(pyriclin-3-ylmethyl)naphthalene-2-sulfonamide formate, 
6-Chloro-N-ethyl-N-^(3S)-1-[(1 S)-1 -methyl-2-morpholin-4-yl-2<^^ 
yl}naphthalene-2-sulfonamide, 

6-Chloro-N-{(3S)-H(1S)-1-methyl-2-mon3holin-4-yl-2K)XoethyO-2-^^^ 
10 oxobutyl)naphthalene-2-sulfonamide. 

N-2-[(6-Chlorc^2--naphthyl)sulfonyQ-N-2-{(3S>1-[(1S)-1-meth^^ 

2-oxopyrrolldin-3-yl}glycinamide, 

6-ChlorcHN-(2-furylmethylVN-{(3S)-1-[(1SHHrneth^^^^ 

oxopyrrolidin-3-yI}naphthalene-2-sulfonamide, 
1 5 6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-rnorpholin-4-yl-2-oxoethyl]-2-oxopyiTolidin-3-yl}-N-(1 ,3- 

thiazol-2-ylmethyl)naphthalene-2-sutfonamide. 

N2-[(6-Chloro-2-naphthyl)sulfonya-N2-((3S^H{1S)-2-[(2R,6S)-2,6K^ 

1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide, 

6-ChloroN-{(3S)-1 -[(1 S)-1 -methyl-2-^orpholii>4-yl-2<)xoethyl]-2-<)xopyiTolidin-3-yl^N4(^ 
20 methyl-1.3-thiazo!-4-yl)methyOnaphthalene-2'Sulfonamide, 

6-ChloroN^(3S>-1 -[(1 S)-1 HTiethyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrr^^ 
(pyridin-2-ylmethyl)naphthaIene-2-sulfonamide formate, 

6-Chloro-N-{(3S)-1 -[(1 S)-1 "methyl-2-morpholin'4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N- 
(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate, 
25 6<;hlorc^N-(cyanomethyl>NK(3S>-H{1S)-1-methyl-2-morpholl^ 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 
6-Chloro-N-methyl-N-{(3S)-1-[(1S)-1wTiethyl-2-morpholin-4-yl-2'<)XTO^^ 
yl}naphthalene-2-sulfonamlde, 

6-<)hlon>N-K3.3Hiimethyl-2-oxobutyl)-N4(3S)-1-[(1S)-1-methyl-2-morph 
30 2-oxopynnoIidln-3-yI}naphthalene-2-sulfonamide, 

N-Allyl-6-chloro-N-{(3S>-1 -[(1 S)-1-methyl-2Hrnorpholin-4-yl-2<>xoethyq-2-oxopyrrDlid 
yl}naphthalene-2-sutfonamide, 

Methyl N-I(6-chIoro-2-naphthyl)sulfonyl]"N-{(3S)-1 -[{1 S>1 -methyl-2-morpholin-4-yl-2- 

oxoethyl]-2-oxopyrroiidin-3-yl)glycinate. 
35 ferf-Butyl N^(6-chloro-2-naphthyl)sulfonyO-N^(3S)-1-[(1S)-1-methyl-2-morphol^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate, 

N-[(6-Chlora-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholln-4-yl-2-oxoethyl]-2- 
oxopyrrol(dm-3-yl}glyclne, 

(E)-2-(5-Chlorothien-2-yl)-N4(3S)-1-[(1SV1-methyl-2-morpholiM^ 
40 oxopyrrolldln"3-yl}ethenesuHbnamlde. 
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6-Chloro-N-{(3S)-1 -[(1 S>-1 -methyl-2-morpholii>4-yl-2-oxoethyO-2-oxopyrrolidin-3-yl^^ 
oxobutyl)-1-benzothiophene-2-sulfonamide, 
N2-[(6-Chloro-1-benzothien-2-yl)sulfonyI]-N2-^(3S)-1H[(1S^^ 
oxoethyl]-2-oxopyiTolidin-3-yl}glycinamide, 
5 N2-[(6-Chloro-2-naphthyl)sulfonyO-N2-((3S)-H(1S)-2^[(2R.6S)-2.6-dime%lmon^ 

1- methyl-2-oxoethyl}-2-oxopynrolidin-3-yl)glycinamide. 
6-Chloro-N4(3S^1-I(1S)-1«methyl-2^Tio;pholin-4-yJ-2<>xoethyl]-2K)xop 
morpholin-4-ylethyl)naphthalene-2-sulfonamlde formate. 

6-Chlon>N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2H3xoethyl]-2-oxopyrrolidin-3-yl}^^ 
1 0 pyrrolidin-l -ylethyl)naphthalene-2-sulfonamide formate, 

6-Chlora-N-[2-{dimethylamino)ethyl]-N-{(3S)-1 -({1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyr|- 

2- oxopyrrolidin-3-yl}naphthalene-2-sutfonamide formate, and 
N-[2-([(6-Chloro-2-naphthyl)sulfonyl]{(3S)-1-[(1S)-1-methyl-2-mo^^^ 
oxopyrrolidin-3-yl}amino)ethyl]acetamide. 

15 

In another prefenred aspect compounds of the invention also include: 

6-Chloro-N-^(3S)-H(1S)-1-methyl-2-^Tiorpholin-4-yl-2-oxoethyl]^^ 

y!}naphthalene-2-sulfonamlde, 

5*-Chloro-N-^(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2K)xoethyl]-2-oxopyn-on 
20 bithiophene-5-sulfonamlde, 

(E)-2-(4-Chlon3phenylHJH(3S)-1-[(1S>1-methyl-2HrTiorpholin-4-yl-^^ 
oxopymolldin-3-yl}ethenesulfonamide, 

5'"Chloro-N-(cyanomethyl>-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl)-2,2-bithiophene-5-sulfonamlde, 
25 Methyl N.[(5'-<*)loro-2,2'-bithien-6-yl)sulfonyl]-N-{(3S> 
oxoethyl]-2-oxopynrolidin-3-yl}glycinate, 

5'-Chloro-N-{(3S)-1-[{1S)-1-methyl-2-^orpholin-4-yl-2H)XoethyO-2<^^^ 
oxobutyl)-2.2'-bithiophene-5-sulfonamide, 

6-ChIoro-N-(3-furylmethyl)-N^(3SH-[(1SH-methyl-2-morpholin-^^^ 
30 oxopyrrolidin-3-yl}naphthalene-2-sulfonamlde, 

6-Chloro-N4(3S)-H{1S)-1-methyl-2HTiorpholin-4-yl-2HDXoethyO-2-oxopy^^^ 

(pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate, 

6-Chloro-N4(3S>14{1S)-1-methyl-2-morpholin-4-yl-2K)xoethyl]-2<)xopyn'ol^ 

oxobutyl)naphthalene-2-sulfonamide, 
35 N-2"[(6-Ch!oro-2-naphthyl)sulfonyO-N-24(3S)-1-[(1S)-1-methyl-2-morph 

2oxopyrrolidin-3-yl}glycinamide, 

6-Chloro-N-K2-fui7lmethyl)-N-{(3Sh1-I(1S)-1-methyl-2-morpholin-4^^ 
oxopynrolidin-3-yl}naphthalene-2-sulfonamide, 
6-Chloro-N-^(3S)-H(1S>1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-<>xo 
40 thiazol-2-ylmethyl)naphthalene-2-sulfonamide, 
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6-ChlorO'N-(cyanomethyl)-N-{(3SV1-[{1S)-1-methyl-2-morphon 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide. 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4--yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide, 
5 N-Allyl-6-chloro-N-{(3SV1 -[(1 S)-1-4Tietiiyl-2-morpholin-4-yl-2-oxoethyO-2K)xopyrrolidin-3- 
yl}naphthalene-2-sulfonamide, 

Methyl N-[(6-chloro-2-naphthyl)sutfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidiiv3-yl}glycinate, and 
N-[(6-Chloro-2-naphthyl)sulfonyl]-N^{3S)-1-[(1S>1-methyl-2-TO 
1 0 oxopyrrolidin-3-yl}glydne. 

The compounds of fonnula (I) or (la) are Factor Xa Inhibitors and as such are useful in the 
treatment of clinical conditions susceptible to amelioration by administration of a Factor Xa 
inhibitor. Such conditions include acute vascular diseases such as coronary thrombosis (for 

1 5 example myocardial infarction and unstable angina), thromboembolism, acute vessel closure 
associated with thrombolytic therapy and percutaneous transluminal coronary angioplasty 
(PICA), transient ischemic attacks, pulmonary embolism, deep vein thrombosis, peripheral 
arterial occlusion, prevention of vessel luminal narrowing (restenosis), and the prevention of 
thromboembolic events associated with atrial fibrillation, e.g. stroke; in oedema and PAP 

20 mediated inflammatory diseases such as adult respiratory shock syndrome, septic shock 
and reperfusion damage; the treatment of pulmonary fibrosis; the treatment of tumour 
metastasis; neurogenerative disease such as Parkinson's and Alzheimer's diseases; viral 
infection; Kasabach Merritt Syndrome; Haemolytic uremic syndrome; arthritis; osteoporosis; 
as anticoagulants for extracorporeal blood in for example, dialysis, blood filtration, bypass. 

25 and blood product storage; and in the coating of Invasive devices such as prostheses, 
artificial valves and catheters in reducing the risk of thrombus fomiation. 

Accordingly, one aspect of present invention provides a compound of formula (I) or (la) or a 
physiologically acceptable salt or solvate thereof for use in medical therapy, particularly for 
30 use in the amelioration of a clinical condition in a mammal, including a human, for which a 
Factor Xa inhibitor is indicated. 

In another aspect, the invention provides a method for the treatment and/or prophylaxis of a 
mammal, including a human, suffering from a condition susceptible to amelioration by a 
35 Factor Xa inhibitor which method comprises administering to the subject an effective amount 
of a compound of fonnula (I) or (la) or a phannaceutically acceptable salt or solvate thereof. 

In another aspect, the present invention provides tiie use of a compound of fonnula (I) or (la) 
or a phannaceutically acceptable salt or solvate thereof, for the manufecture of a 
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medicament for the treatment and/or prophylaxis of a condition susceptible to amelioration 
by a Factor Xa inhibitor. 

Preferably, the condition susceptible to amelioration by a Factor Xa Inhibitor Is selected from 
5 coronary thrombosis (for example myocardial infarction and unstable angina), pulmonary 
embolism, deep vein thrombosis and the prevention of thromboembolic events associated 
with atrial fibrillation, e.g. stroke; 

It will be appreciated that reference to treatment includes acute treatment or prophylaxis as 
1 0 well as the alleviation of established symptoms. 

While It Is possible that, for use in therapy, a compound of the present invention may be 
administered as the raw chemical, it is preferable to present the active ingredient as a 
phamnaceutical fonmulation. 

15 

In a further aspect, the invention provides a phanmaceutical composition comprising at least 
one compound of fomnula (I) or (la) or a phamnaceutically acceptable salt or solvate thereof 
in association with a phamiaceutically acceptable carrier and/or excipient. The carrier and/or 
excipient must be "acceptable" in the sense of being compatible with the other ingredients of 
20 the fonmulation and not deletrious to the receipient thereof. 

Accordingly, the present invention further provides a phannaceutical fomiulation comprising 
at least one compound of fomiula (I) or (la) or a pharmaceuticaily acceptable salt or solvate 
thereof, thereof in association with a pharmaceuticaily acceptable canier and/or excipient. 
25 The canier and/or excipient must be "acceptable" in the sense of being compatible with the 
other ingredients of the formulation and not deletrious to the receipient thereof. 

In another aspect, the invention provides a pharmaceutical composition comprising, as 
active ingredient, at least one compound of fomnula (1) or (la) or a phanmaceutically 
30 acceptable salt or solvate thereof in association with a phamnaceutically acceptable canier 
and/or excipient for use in therapy, and in particular in the treatment of human or animal 
subjects suffering from a condition susceptible to amelioration by a Factor Xa inhibitor. 

There is further provided by the present invention a process of preparing a phanmaceutical 
35 composition, which process comprises mixing at least one compound of fomnula (I) or (la) or 
a phamnaceutically acceptable salt or solvate thereof, together with a pharmaceuticaily 
acceptable carrier and/or excipient. 
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The compounds for use according to the present invention may be formulated for oral, 
buccal, parenteral, topical, rectal or transdemial administration or in a forni suitable for 
administration by inhalation or insufflation (either through the mouth or the nose). 

5 For oral administration, the pharmaceutical compositions may take the form of, for example, 
tablets or capsules prepared by conventional means with phannaceutically acceptable 
excipients such as binding agents (e.g. pregelatinised maize starch, polyvinylpyn-olidone or 
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium 
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g. 

10 potato starch or sodium starch glycollate); or wetting agents (e.g. sodium lauryl sulphate). 
The tablets may be coated by methods well known in the art. Liquid preparations for oral 
administration may take the form of, for example, solutions, syrups or suspensions or they 
may be presented as a dry product for constitution with water or other suitable vehicles 
before use. Such liquid preparations may be prepared by conventional means with 

15 phannaceutically acceptable additives such as suspending agents (e.g. sorbitol syrup, 
cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g. lecithin or 
acada); non-aqueous vehicles (e.g: almond oil, oily esters, ethyl alcohol or fractionated 
vegetable oils); and preservatives (e.g. methyl or propyl-p-hydroxybenzoates or sort)ic acid). 
The preparations may also contain buffer salts, flavouring, colouring and sweetening agents 

20 as appropriate. 

Preparations for oral administration may be suitably fomiulated to give controlled release of 
the active compound. 

25 For buccal administration the compositions may take the form of tablets or lozenges 
fonfnulated in a conventional manner. 

The compounds according to the present invention may be formulated for parenteral 
administration by injection, e.g. by bolus Injection or continuous infusion. Fomnulations for 

30 injection may be presented in unit dosage fomi, e.g. In ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such fonms as suspensions, 
solutions or emulsions in oily or aqueous vehicles, and may contain fonnulatory agents such 
as suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient may 
be in powder fonm for constitution with a suitable vehicle, e.g. sterile pyrogen-free water, 

35 before use. 

The compounds according to the present invention may be formulated for topical 
administration by insufflation and Inhalation. Examples of types of preparation for topical 
administration include sprays and aerosols for use in an inhaler or Insufflator. 
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Powders for external application may be formed with the aid of any suitable powder base, for 
example, lactose, talc or starch. Spray compositions may be fomnulated as aqueous 
solutions or suspensions or as aerosols delivered from pressurised packs, such as metered 
dose inhalers, with the use of a suitable propeliant 

5 

The compounds according to the present invention may also be formulated in rectal 
compositions such as suppositories or retention enemas, e.g. containing conventional 
suppository bases such as cocoa butter or other glycerldes. 

10 In addition to the fomiulations described previously, the compounds may also be formulated 
as a depot preparation. Such long acting fonDulatlons may be administered by implantation 
(for example subcutaneously. transcutaneously or intramuscularly) or by intramuscular 
injection. Thus, for example, the compounds according to the present invention may be 
fonnulated with suitable polymeric or hydrophobic materials (for example as an emulsion in 

1 5 an acceptable oil) or ion exchange resins or as sparingly soluble derivatives, for example, as 
a sparingly soluble salt. 

A proposed dose of the compounds according to the present invention for administration to a 
human (of approximately 70kg body weight) is 0.1mg to 1g. preferably to 1mg to 500mg of 

20 the active ingredient per unit dose, expressed as the weight of free base. The unit dose may 
be administered, for example, 1 to 4 times per day. The dose will depend on the route of 
administration. It will be appreciated that it may be necessary to make routine variations to 
the dosage depending on the age and weight of the patient as well as the severity of the 
condition to be treated. The dosage will also depend on the route of administration. The 

25 precise dose and route of administration will ultimately be at the discretion of the attendant 
physician or veterinarian. 

The compounds of fomnula (I) or (la) may also be used in combination with other therapeutic 
agents. The invention thus provides, in a further aspect, a combination comprising a 
30 compound of formula (I) or (la) or a pharmaceutically acceptable saft or solvate thereof 
together with a further therapeutic agent. 

When a corhpound of fonmula (I) or (la) or a pharmaceutlcally acceptable salt or solvate 
thereof is used in combination witii a second tiierapeutic agent active against tiie same 

35 disease state ttie dose of each compound may differ from that when the compound is used 
alone. The compounds of the present invention may be used in combination with other 
anhtiirombotic drugs such as tiirombin Inhibitors, thromboxane receptor antagonists, 
prostacyclin mimetics, phosphodiesterase inhibitors, fibrinogen antagonists, thrombolytic 
drugs such as tissue plaminogen activator and sb-eptokinase, non-steroidal anti- 

40 inflammatory drugs such as aspirin, and the like. 
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The combinations refenred to above may conveniently be presented for use in the fomn of a 
phamiaceutical formulation and thus phamnaceuticaj fonmulations comprising a combination 
as defined above together with a pharmaceutically acceptable carrier or exdpient comprise 
5 a further aspect of the invention. The individual components of such combinations may be 
administered either sequentially or simultaneously in separate or combined pharmaceutical 
fomnulations by any convenient route. 

When administration is sequential, either the Factor Xa inhibitor or the second therapeutic 
10 agent may be administered first. When administration is simultaneous, the combination may 
be administered either in the same or different pharmaceutical composition. 

When combined in the same fomnulation it will be appreciated that the two compounds must 
be stable and compatible with each other and the other components of the formulation. 
15 When fomnulated separately they may be provided in any convenient fonmulation, 
conveniently in such manner as are known for such compounds in the art. 

When a compound of formula (I) or (la) or a phamiaceutically acceptable salt or solvate - 
thereof is used in combination with a second therapeutic agent active against the same 
20 disease state the dose of each compound may differ from that when the compound Is used 
alone. Appropriate doses will be readily appreciated by those skilled in the art. It vwll be 
appreciated that the amount of a compound of the invention required for use in treatment will 
vary with the nature of the condition being treated and the age and the condition of the 
patient and will be ultimately at the discretion of the attendant physician or veterinarian. 

25 

The compounds of fomriula (I) or (la) and physiologically acceptable salts or solvates thereof 
may be prepared by the processes described hereinafter, said processes constituting a 
further aspect of the invention. In the following description, the groups are as defined above 
for compounds of fomnula (I) or (la) unless othenArise stated. 

30 

According to a further aspect of the present invention, there is provided a process (A) for 
preparing a compound of formula (I) or (la), which process comprises reacting a compound 
of fomnula (II) with a compound of fomnula (III). 
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.A 



(II) 




B 



(III) 



Suitably, the reaction may be carried out in the presence of a coupling agent, for example 1- 
5 I3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride, HOBt (1- 
hydroxybenzotriazole), a base. e.g. EtsN (triethylamine). and an organic solvent, e.g. DCM 
(dichloromethane), suitably at room temperature. 

It will be appreciated by persons skilled in the art that compounds of fomaula (I) or (la) may 
10 be prepared by interconversion. utilising other compounds of fomriula (I) or (la) which are 
optionally protected by standard protecting groups, as precursors. For instance, compounds 
of fonnula (I) or (la) where B represents -Ci^alkylNH2. may be converted Into compounds of 
formula (I) or (la) possessing alternative substituents on the heterocyclic ring, e.g. -Ci. 
aalkylNR^R^ by methods well known in the art (see for example March. J.. Advanced 
1 5 Organic Chemistry, John Wiley & Sons). 

Compounds of fonnula (II) may be prepared from compounds of fonmula (IV): 



A 




N— :S, 



(IV) 



20 
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wherein is a suitable carboxylic acid protecting group, e.g. t-Butyl, by removal of the 
protecting group under standard conditions. For example, when represents t-Butyl, 
removal of the protecting group may be effected under acidic conditions, using for example 
TFA (trifluoroacetic add) in a solvent such as DCM. 

A compound of formula (IV) may be prepared by reacting a compound of formula (V) with a 
compound of fomnula (VI) where P^ is as described above: 




— X (Vl) 

10 

Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction is 
canied out in the presence of a base, e.g. LiHMDS (lithium hexamethyldisilylamide), 
potassium carbonate or sodium carbonate. Preferably, the reaction is effected in a suitable 
organic solvent, e.g. THF, DMF, at a temperature from.-78°C to +50**C. preferably -78°C to 
15 +20*^0. 

Alternatively, where X is hydroxy, the coupling reaction is canied out using standard 
reagents such as DIAD (diisopropyl azodicarboxylate) and n-BuaP (tri n-Butyl phosphine) in 
a solvent such as tetrahydrofuran, suitably at room temperature. 

20 

A compound of fomiula (V) may be prepared by reacting a compound of fomiula (VII) with a 
compound of fomnula (VIII): 
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O 



(VI)) 



,0 




(VIII) 



Wherein T Is a reactive group, such as a hallde, preferably chloride, and is as described 
above. The reaction is conveniently earned out in the presence of a base, e.g. pyridine, and 
5 in a suitable solvent, e.g. DCM, suitably at room temperature. 

A compound of fonnula (VII) may be prepared from a compound of fomrtula (IX) 



where P^ is as described above and P^ represents a suitable amine protecting group, e.g. 
Cbz (benzyloxycarbonyl), by removal of the protecting group under standard conditions. For 
example, the protecting group may be removed by reaction with hydrogen in the presence of 
a metal catalyst, e.g. palladium/charcoal at atmospheric pressure. Suitably, the reaction is 
15 earned out in an alcoholic solvent, e.g. ethanol, suitably at room temperature. 

A compound of fonmula (IX) may be prepared from a compound of fomriula (X) 



NHP' 



|2 



10 




(IX) 




(X) 
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by cyclisation, wherein and are as described above and L represents a leaving group, 
e.g. SMeRX. The ring closure may be perfonned by treatment with Dowex 2x8 400 mesh 
OH" resin in a suitable solvent, e.g. MeCN (acetonitrile). Alternatively, the ring closure may 
5 be perfonned by treatment with potassium cartDonate in a suitable solvent, e.g. MeCN. 
Generally R will represent alkyi or aralkyi and X will represent halide, especially iodide or 
sulphate. 

Alternatively, a compound of formula (IX) may be prepared from a compound of fonnula 
10 (Xb): 



opi m 

where P^ and P^ are protecting groups, by reaction with LiOH in a suitable solvent e.g. THF 
followed by reaction with DPPA (diphenylphosphoryl azide), a base e.g. EtaN (triethylamine) 
1 5 in a suitable solvent e.g. DMF. suitably at room temperature to 70**C. 

A compound of fonnula (Xb) may be prepared by reacting a compound of fomiula (Xb-1) 
with a compound of fomnula (Xb-2) 




N3 (Xb-1) {Xb-2) 

20 where U is a leaving group e.g. bromine, in the presence of a base e.g. EtaN in a suitable 
solvent e.g. MeCN. 

A compound of fonmula (X) in which L represents SMeRX may be formed from a compound 
offonmula (XI) 

SMe 



25 
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by treatment with RX, where and are as described above and RX is a compound (e.g. 
Mel, benzyl iodide or Me2S04) capable of converting sulphur in the SMe moiety to a 
sulphonium salt, in a suitable solvent, e.g. propanone or acetonitrile. 

5 A compound of fomiula (XI) may be prepared by reacting a compound of fomiula (XII) with a 
compound of fonmula (XIII): 



SMe 




10 Suitably, the reaction may be earned out in the presence of a coupling agent, for example 1- 
[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride, HOBt, a base, e.g. EtaN, and 
an organic solvent, e.g. DCM, suitably at room temperature. 

There is provided a further process (B) for preparing compounds of formula (IV) from 
15 compounds of formula (VII). According to process (B). a compound of fomiula (IV) may be 
prepared by reductive amination of a compound of formula (VII) with R^^CHO (where R^^ is 
R^ without a CHa linker directly attached to the N) using a suitable selective reducing agent 
to produce a compound of fonnula (XIV), followed by reaction with a compound of fonnula 
(VIII) in the presence of a base, e.g. pyridine, and in a solvent, e.g. DCM, suitably at room 
20 temperature. 




(XIV) 



3/28/2007, EAST Version: 2.1.0.14 



wo 02/100830 



PCT/GB02/02721 



33 



The reductive amination is conveniently carried out by treatment with sodium 
triaceto)^orohydride in the presence of an acid such as acetic acid, in a solvent such as 
DCM, suitably at room temperature. 

5 

.Compounds of formulae (III), (VI), (VIII), (Xb-1), {Xb-2), (X). (XI), (XII) and (Xlll) are known 
compounds and/or can be prepared by processes well known in the art. 

The various general methods described above may be useful for the introduction of the 
10 desired groups at any stage in the stepwise fonmation of the required compound, and it will 
be appreciated that these general methods can be combined in different ways in such multi- 
stage processes. The sequence of the reactions in multi-stage processes should of course 
be chosen so that the reaction conditions used do not affect groups in the molecule which 
are desired in the final product. For example, those skilled in the art will appreciate that, with 
15 the use of appropriate protecting groups, the coupling to any of groups -R\ -SOgA or formula 
(III) can be the final step In the preparation of a compound of fomiula (I) or (la). Hence, in 
another aspect of the invention, the final step in the preparation of a compound of formula (I) 
or (la) may comprise the coupling to group -R^ by reacting a compound of fomiula (XV) with 
a compound of formula (VI): 

20 




Suitably, where X is a leaving group such as a halogen atom. e.g. bromine, the reaction is 
carried out in the presence of a base, e.g. LiHMDS (lithium hexamethyldisilylamide). 
potassium cartjonate or sodium carbonate. Preferably, the reaction is effected in a suitable 
25 organic solvent, e.g. THF. DMF. at a temperature from -78^C to +50^C, preferably -78^C to 
+20°C. 

In a further aspect of the present invention, the final step in the preparation of a compound 
of formula (1) or (la) may comprise the coupling to group -SO2A by reacting a compound of 
30 fomiula (XVI) with a compound of fonmula (VIII): 
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(XVI) 



The reaction is conveniently earned out in the presence of a base, e.g. pyridine, and in a 
suitable solvent, e.g. DCM, suitably at room temperature. 

5 

In a further aspect of the present Invention, a compound of formula (I) where is an aryl or 
heteroaryl group may be prepared from a compound of formula (XV) by reaction with a 
compound of formula (XVII): 

10 R^-C^ (XVII) 

where is a suitable coupling group e.g. boronate [B{OH)^ under metal catalysis, for 
example, with a copper salt such as copper(ll) acetate, in the presence of an organic solvent 
e.g. DCM and a base. e.g. pyridine and optionally in the presence of molecular sieves. 

15 

In a further, aspect of the present invention, a compound of formula (1) where A is -SO2- 
CH=CH-aryl, SOrCH^CH-heteroaryl. S02-C(CH3)=CH-aryl or S02-C(CH3)=CH-heteroaryl 
may be prepared from a compound of fomiula (XVI) where R^ is hydrogen, by reaction with 
a compound of fomnula (XVIII), or alternatively with a compound of fomiula (XIX): 

20 

r-S02-C(R)=CH2 (XVIII) 



T^-SOrC(R)-CH2-T2 (XIX) 

25 

where and are independently reactive groups, such as a halide, preferably chloride, in 
the presence of a base e.g. N,N-diisopropylethyiamine and a suitable solvent e.g. MeCN, 
suitably at room temperature, to provide a compound of fomiula (XV) where A is C(R)=CH2, 
followed by reaction with a compound of formula (XX): 

30 
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L-R^ (XX) 

Where R*" is aryl or heteroaryl and L is a leaving group, e.g. bromine, in the presence of a 
5 base e.g. N.N-diisopropylethylamine, and a suitable solvent e.g. dioxane and a suitable 
transition metal catalyst e.g. di(palladlum)tris(dibenzylideneacetone) and a suitable ligand 
e.g. 2-(di-t-butylphosphino)biphenyl under an inert atmosphere e.g. nitrogen, at a 
temperature 2a-100**C preferably 40^C. 



10 In a further aspect of the present invention, a compound of formula (I) where A is a biaryl 
group may be prepared from a compound of fonmula (XVI) where R^ is hydrogen and the 
amino group is optionally protected, for example, as a solid supported derivative derived 
from reductive amination under standard conditions, by reaction with a compound of fomnula 
offonnula(XXI): 

15 




(XXI) 



20 wherein T is a reactive group, such as a halide, preferably chloride, and is an aryl or 
heteroaryl group with a suitable coupling group e.g. halogen, preferably bromide or iodide, in 
the presence of a suitable solvent e.g. DMF and a suitable base, e.g. N.N- 
diisopropylethytamine, followed by reaction with a compound of fomula (XXII): 



25 M^-C^ (XXII) 

wherein is an aryl or heteroaryl group and is a suitable coupling group e.g. boronate 
[B(0H)2], in the presence of a metal catalyst e.g. tetralcis(triphenylphosphine)palladium(0), a 
base e.g. sodium carbonate, a suitable solvent e.g. THF and optionally in the presence of a 
30 cosolvent e.g. H2O, followed by removal of any protecting groups under standard conditions, 
e.g. under standard conditions. 



Those skilled in the art will appreciate that in the preparation of the compound of fomnula (I) 
35 or (la) or a solvate thereof it may be necessary and/or desirable to protect one or more 
sensitive groups in the molecule to prevent undesirable side reaqtions. Suitable protecting 
groups for use according to the present invention are well known to those skilled in the art 
and may be used in a conventional manner. See, for example, "Protective groups in organic 
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synthesis" by T.W. Greene and P.G.M. Wuts (John Wiley & sons 1991) or "Protecting 
Groups" by PJ. Kocienski (Georg Thieme Verlag 1994). Examples of suitable amino 
protecting groups include acyl type protecting groups (e.g. fonmyl, trifluoroacetyl, acetyl), 
aromatic urethane type protecting groups (e.g. benzyloxycarbonyl (Cbz) and substituted 
5 Cbz), aliphatic urethane protecting groups (e.g. 9-fluorenytmethoxycarbonyl (Fmoc), t- 
butyloxycarbonyl (Boc), isopropyloxycarbonyl, cyclohexyloxycarbonyl) and aikyi type 
protecting groups (e.g. benzyl, trityl, chlorotrityl). Examples of suitable oxygen protecting 
groups may Include for example alky silyl groups, such as trimetfiylsilyl or tert- 
butyldimethylsilyl; alkyi ethers such as tetrahydropyranyl or tert-butyl; or esters such as 
10 acetate. 

Various intermediate compounds used in the above-mentioned process, including but not 
limited to certain compounds of fomnulae fomnulae (11), (IV), (V), (VII), (IX), (XIV), (XV) and 
(XVI) are novel and accordingly constitute a further aspect of the present invention. 

15 

The present invention will now be further illustrated by the accompanying examples which 
should not be construed as limiting the scope of the invention In any way. 

Examples 

20 

Abbreviations 



Boc f-Butyloxycarbonyl 

Cbz Benzyloxycarbonyl 

THF Tetrahydrofuran 

25 DCM Dichloromethane 

DMF N,N-Dimethylformamide 

HOBT 1 -Hydroxybenzotriazole 
br broad 
m multiplet 

30 q quartet 
s singlet 
t triplet 
d doublet 



35 Intermediate 1 

terf-Butvl N-f^benzyloxv^carbonvn-L-methionvl-L-alaninate 

Z-Protected L-methionine (lOg) was dissolved in DMF (200ml) and 1-[3- 
(dimethylamino)propyO-3-ethylcart)odiimlde hydrochloride (8.13g) was added followed by 
HOBT (5.72g) and triethylamine (19.7ml). The mixture was stln^ed for 1h then L-alarilne fert- 
40 butyl ester (7.7g) was added and stimng continued for 18h. The mixture was concentrated 
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under reduced pressure and partitioned between diethyl ether and water. The separated 
organic phase was washed with hydrochloric acid (1M), saturated sodium bicarbonate 
solution and brine, dried (over magnesium sulphate) and concentrated under reduced 
pressure to give the title compound (11. 9g) as an orange oil which crystallised on standing, 
5 Mass spectrum: Found: Ml-T 41 1 

Intenmediate 2 

te/f-Butvl N4(benzvloxv)carbonvn-'D-methionvl-L-alaninate 

Using Z-protected D-methionine, L-alanine terf-butyl ester, and the procedure described for 
1 0 Intemnediate 1 , the title compound was prepared. 
Mass spectrum: Found: MH* 41 1 

Intemnediate 3 

terf-Butvl N-rfbenzvloxv^carbonvn-D-methionvl-D-alaninate 
15 Using Z-protected D-methionine, D-alanine te/t-butyl ester and the procedure described for 
Intermediate 1, Itie title compound was prepared. 
Mass spectrum: Found: MH* 41 1 

Intermediate 4 

20 te/t-Butvl N-f(benzvloxv)carbonvl1-L-methionvl-D-alaninate 

Using Z-protected L-methlonine, D-alanine tert-butyl ester and the procedure descrit>ed for 
Intermediate 1 , the title compound was prepared. 
Mass spectrum: Found: MH* 41 1 

25 Intermediate 5 

terf-Butvl (2SV2«f f 3S V3-(rf benzvloxv)cari3onvnaminoV-2-oxopvn^olidin-1 -vDpropanoate 
A solution of Intermediate 1 (11. 9g) in acetone (75ml) was treated with methyl iodide (18ml) 
and stin-ed at room temperature for 72h. The reaction mixture was then concentrated under 
reduced pressure to give an orange solid that was dissolved in acetonitrile (200ml). Dowex 

30 (OhT fomn) resin (19.42g) was added and the mbcture stinred for 18h at room temperature. 
The mixture was filtered and the resin washed with ethyl acetate. The filtrate was 
concentrated under reduced pressure to afford a yellow oil which was purified by Biotage™ 
chromatography (eluting with cyclohexane:ethyl acetate 3:2) to give the title compound 
(2.92g) as a colourless oil. 

35 Mass spectmrn: Found: MH* 363 

Intermediate 6 

ferf-Butvl f2SV2-a 3RV3-fffben2vloxv)carbonvllamino)-2-oxopvnrolldin-1 -yDpropanoate 
Using Intemiediate 2 and the procedure described for Intemnediate 5. the title compound 
40 was prepared. 
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Mass spectrum: Found: MH* 363 
Intermediate 7 

te/f-Butvl (2RV2'^f 3RV3-ff (benzvloxv)carbonvriaminoV2H)xopvnnolidin-1 -yPpropanoate 
5 Using Intermediate 3 arid the procedure described for Intermediate 5. the title compound 
was prepared. 

Mass spectrum: Found: MH* 363 
Intermediate 8 

10 tert-BuM f2R)-2~a3S)-3-(rfbenzvloxv)carbonvnamlno)-2-oxopvn-olidin-1-vl)propanoate 

Using Intermediate 4 and the procedure described for Intemriediate 5, the title compound 
was prepared. 

Mass spectrum: Found: MH* 363 

15 Intermediate 9 

terf-Butvl (2S>-2-r(3S)-3-amlno-2oxopvn-olidin-1-vnpropanoate 

A mixture of fert-butyl (2S).2-((3S)-3-{[(ben2yloxy)carbonyQammo}-2K)xopyn-olldin-1^ 
yOpropanoate (2.82g), 10% palladium on carbon (0.3g) and ethanol (150ml) was stin-ed 
under an atmosphere of hydrogen for 18h. The reaction mixture was filtered through 
20 Harbolite™ and the filtrate was concentrated under reduced pressure to give the title 
compound (1 .8g) as a pale yellow oil. 

NMR (D4MeOH): 5 4.56(1 H. q), 3.57(1 H, dd). 3.49-3.35(2H. 2 x m), 2.48-2.39(1 H. m). 
1.88-1. 77(1 H, m). 1.47(9H. s), 1.40 (3H, d) ppm. ' 

25 Intermediate 10 

terf-Butvl (2SV2-rf3RV-3-amino-2-oxoPvrroHdin-1-vllpropanoate 

Using Intermediate 6 and the procedure described for Intermediate 9. the title compound 
was prepared. 

NMR (D4MeOH): 5.4.60(1H, q). 3.58(1H, dd), 3.46(1H. dt), 3.41^3.33{1H, m), 2.48- 
30 2.40(1H, m), 1.82-1.70(1H, m). 1.45(9H, s), 1.40(3H. d) ppm. 

Intermediate 1 1 

terf-Butvl f2R)-2-r(3RV'3-aminO"2-oxopvrrolidin-1-vnpropanoate 

Using Intemriediate 7 and the procedure described for Intenmediate 9, the title compound 
35 was prepared. 

NMR (D4MeOH): 5 4.58(1H, q), 3.75(1H, dd). 3.55-3.41(2H, 2 x m), 2.50(1H. rti), 1.90{1H. 
m). 1.49(9H, s), 1.42(3H, d) ppm. 

Intermediate 12 

40 terf^Butvl (2RV2-fr3SV3-amlno-2-oxopvmplidin-1-.vl]pr6panQate 
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Using Intermediate 8 and the procedure described for Intennediate 9, the title compound 
was prepared. 

NMR (D4MeOH): 5 4.68(1 H. q). 378(1 H, t). 3.56-3.40(2H, 2 x m). 2.52(1 H. m), 1.89(1H. 
m), 1.48(9H, s), 1.42(3H,d) ppm. 

5 

Intermediate 13 

(2Sy-2-((3SV3-ff (Benzvloxv)carbonvnaminoV-2-oxopvrroiidin-1 -vl) propanoic acid 
fert-Butyl(2S)-2-((3S)-3-{[(benzyloxy)carbonyl]amino}-2-<)Xopynrolidin-1-^ (0.5g) 
was dissolved in DCM {7ml), and trifluoroacetic acid (4.7ml) was added. The mixture was 
1 0 stirred at room temperature for 4h and then concentrated under reduced pressure to give the 
title compound (0.423g) as a colourless oil, which after azeotroping with toluene, 
crystallised. 

Mass spectrum: Found: MH* 307 
15 Intemiediate 14 

terf-Butvl (2S)-2-((3S)-3-(f(6Krfilon>2-naphthvl)sulfonvi1aminoV2-oxopvrrQlidrn-1> 

vDpropanoate 

A solution of fe/t-butyl (2S>«2-[(3S)-3-amino-2-oxopyaolidin-1-yl]propanoate (1.8g) in DCM 
(75ml) was treated with 6-chloronaphthylsulphonyl chloride^ (2.28g) and pyridine (0.705ml) 
20 and stinred at room temperature for 72h. The mixture was washed with water and 
concentrated under reduced pressure to yield an oil which was purified by Biotage^^ 
chromatography (eluting with <yclohexane:ethyl acetate 3:1) to give the title compound 
(2.31g), as a white solid. 
Mass spectrum: Found: MH"^ 453 

25 

Intermediate 15 

ferf-Butvl r2S)-2"(f3R)-3-^r6-chloro-2-naphthvl)sulfonvnamino>-2"Oxopvrroll 

vDoropanoate 

Using Intennediate 10 and the procedure described for Intenmediate 14. the title compound 
30 was prepared. 

NMR (CDCIs): 5 8.45(1H, br.s), 7.96-7.83(4H. m), 7.56 (1H, dd), 5.41(1H. br.s), 4.66 (1H. 
q). 3.73(1H. dt). 3.42-3,34(2H. m). Z62(1H, m), 2.01(1H, m), 1.38-1. 32(1 2H, s+d) ppm. 

Intermediate 16 

35 ferf-»Butvl (2RV2--a3RV34rf6-chloro-2-naphthvl)sulfonvnaminoV-2<)xopvnolidin"1- 

vQpropanoate 

Using Intermediate 11 and the procedure described for Intermediate 14, the title compound 
was prepared. 

Mass spectrum: Found: MH* 453 
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Intermediate 17 

(2SV2-((3SV34f(6-ChlorQ-2-naphthvl)sulfonvnaminoV2<»xopvrrolidin-1-vn^ acid 
fe/f-Butyl (2S)-2-((3S)-3^[(6-chlo^o-2-naphthyl)suIfony^amino^2-oxopyr^o^ 
yl)propanoate {0.643g) was dissolved in DCM (19ml). and trifluoroacetic acid (19ml) was 
5 added. The mixture was stirred at room temperature for 2.5h and then concentrated under 
reduced pressure. Anhydrous DCM (4ml) was added and the solution concentrated under 
reduced pressure. Repetitive addition of DCM and concentration under reduced pressure 
provided the title compound (0.56g) as a white foam. 
Mass spectrum: Found: MH* 397 

10 

Intermediate 18 

f2SV2-ff3RV34rf6-Chloro-2-naphthvl)sulfonvriaminQ>-2"OXQPvn-olidin-1-vllpropanoic acid» 
Using Intermediate 15 and the procedure described for Intenmediate 17, the title compound 
was prepared. 
15 Mass spectrum: Found: MH^ 397 

Intermediate 19 

(2RV2>(f3RV3-fr(6-Chloro-2-naphthvl)sulfonvl]aminoV2-oxQPvn'olidin-1-vnpropanoic add 
Using Intemiediate 16 and the procedure described for Intennediate 17, the title compound 
20 was prepared. 

Mass spectrum: Found: MH* 397 

Intenmediate 20 

tert-Butvl (2RV2-(3»a2ido-2-oxopvnx)lidin-1 -vlbropanoate 

25 To a solution of D-alanlne fe/t-butylester (1.28g) and N.N-diisopropylethylamine (1,22ml) in 
acetonitrile (15ml), was added a solution of ethyl 2-azldo-4-bromobutanoate (1g) and sodium 
iodide (0.02g) in acetonitrile (5ml). The mixture was heated at 60'C for 60h and then 
concentrated under reduced pressure to give a brown oil. This oil was partitioned between 
DCM and water. The separated organic layer was washed further with water and dried (over 

30 magnesium sulphate), and concentrated under reduced pressure. The residual brown oil 
was purified using Biotage™ chronr^tography (silica, eluting with cyclohexane:ethyl acetate 
3:1) to give the title compound (0.204g) as a mixture of two diastereoisomers. 
T.l.c. (cyclohexane:ethyl acetate, 2:1) R, 0.20 

35 Intemiediates 16 and 21 

teff-Butvl (2RV2-(f3R)-3-^(6-chloro-2-naDhthvnsulfonvnaminol-2-QXOPvn-oHdin-1- 

vl)propanoate(l) 

terf-Butyl (2R)-2-((3SV3-ff(6-chloro-2-»naphthvl)sulfonvnaminoV2-oxQPvrrolidin-1- 

vPpropanoate (2) 
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A mixture of ^e/^butyl (2R)-2-(3-azido2-oxopyrrolidin-1-yl)propanoate (0.204g), 10% 
palladium on carbon {0.02g) and ethanol (10ml) was stirred under an atmosphere of 
hydrogen for 5h. The reaction mixture was filtered through Harbolite"^^ and the filtrate was 
concentrated under reduced pressure to give a yellow oil. The oil (0.1 50g) in DCM (10ml) 
5 was treated with 6-chloronaphthylsulphonyl chloride^ (0.1 88g) and pyridine (0.058ml) and 
stinred at room temperature for 72h. The mixture was washed with water and concentrated 
under reduced pressure to yield an oil which was purified by Biotage™ chromatography 
(eluting with cyclohexanerethyl acetate 2:1) to give the title compounds [(1) - 0.067g and (2) 
O.OeOg], both as white solids. 
.10 (1) Mass spectrum: Found: MH* 453 
(2) Mass spectrum: Found: MH* 453 

Intermediate 22 

terf-Butvl f2SV2-ff3S)-3-IT(6-chloro>2Hiaphth\^)sulfonvl1f2*oxobutvltemino1-2K)x^ 
15 vftpropanoate 

A solution of fert-butyl (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopynrolidin- 
1-yl)propanoate (0.07g) in THF (2ml) was cooled to -78'C under nitrogen, and treated with 
lithium bis(trimethylsilyl) amide {1.0M solution in THF; 0.186ml), followed by 1-bn3mo-2- 
butanone (O.OSml). The resultant solution was allowed to reach room temperature and 
20 stinBd for a further 72h. Methanol (1ml) was added and the resultant solution concentrated 
under reduced pressure. The residue was purified using SPE (silica, eluting with 
cyclohexanerethyl acetate 10:1, 5:1, 3:1. 2:1, 1:1, 1:2, 1:3, 1:5, ethyl acetate and 
methanohethyl acetate 1:9) to give the titie compound (0.07g) as a gum. 
Mass spectrum: Found: MK* 523 

25 

Similarly prepared using other commerdally available alky! halldes, was: 

Intermediate 23 

ferf-Butvl (2 S)-2-(f3SV34r2-amino-2-<)Xoethvnr(6-chloro-2--naphBivnsulfonvl1aminoV>2- 
30 oxopvnnolidin-1 -vlbrooanoate 
Mass spectrum: Found: MH* 510 

Intennediate 24 

te/f-Butvl f2RV2 4f3SV3-rf6^loro-2-naphtiivnsulfonvnfmetiivl)amino1-2K)xopvnrolidi 
35 vDoropanoate 

The titie compound w as prepared using Intemiediate 21 and methyl tosylate, and the 
synthetic procedure described for Intermediate 22. 
Mass spectrum: Found: MH* 467 

40 Intermediate 25 
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(2SV2--((3SV3-rf(6-Chloro-2-naphthvnsulfonvlU2-oxobutvnaminoV^^ 
vlTpropanoic acid ' 

tert-Bufyl (2S)-2^(3S)-3-r[(6-chloro-2Hiaphthyl)sulfonyl](2HDxobutyl)ami^ 
yl}propanoate (6,07g) was dissolved in DCM (2ml). and trifluoroacetic add (2ml) was added. 
5 The mixture was stinted at room temperature for 1.5h and then partitioned between water 
and DCM. The organic fayer was separated, dried (over magnesium sulphate) and 
concentrated under reduced pressure to give the title compound (0.063g) as an orange gum. 
Mass spectrum: Found: MH* 467 

10 Intenmediate 26 

(2SV2-((3SV34f2-A mino-2<>xoethvnf(6K:hloro-2-^aphthvnsulfonvl1aminoV-2K)xopvn-olidin^ 
vDpropanoic add 

Using Intenmediate 23 and similar chemistry to that described for Intenmediate 25, the title 
compound was prepared. 
15 Mass spectrum: Found: MH* 454 

Intermediate 27 

(2RV24r3S^-3-rrf6-C hlon>2HriaDhthvl)sulfonvn(methvnamino1-2-oxopwro^ 
acid 

20 Using intemiediate 24 and similar chemistry to that described for Intemiediate 25, the title 
compound was prepared. 
Mass spectrum: Found: MH* 41 1 

Intemiediate 28 

25 (2RV2-(f3SV^f6-Chloro-2-naphthvlteulfonvnaminoV2K>xoDvrrolldin-1-v^ add 
Using Intemiediate 21 and the procedure described for Intenmediate 13, the title compound 
was similarty prepared. 
Mass spectrum: Found: MH* 397 

30 Intenmediate 29 

. terf-Butvl(2S)-24(3SV>34r(6-chloro>2Hriaphthvl)sulfonvnr2-furvlmeti^^ 
I'Vltoropanoate 

A solution of ferf-butyl (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyn'oiidin- 
1-yl)propanoate (0.07g) In THF (0.5ml) was treated with diisopropyl a2odicart30)Qr|ate 
35 (0.06ml) , 3-furfuryl alcohol (0.030g) and tributylphosphine (0.075ml) and shaken at room 
temperature for 18h, The mixture was concentrated under reduced pressure and the residue 
purified by Biotage'^'^ chromatography (eluting with cydohexane:ethyl acetate 3:1) to give 
the title compound (O.OISg) as a colouriess gum. 
Mass spectrum: Found: MH* 533 
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Using similar chemistry, but selecting the appropriate starting materials the following were 
prepared: 

Intermediate 30 

5 terf-Butvl (2SV2-(r3SV3-fr(6-chloro-2-naphthvnsulfon\^in.34hia2Ql-2-v^ 
oxopvnx)lidin>1->vl>propanoate 
IWass spectnjm: Found: MH* 550 

Intermediate 31 

10 (2SV2-((3SV3-rrf6-Ch[oro-2-naphthvnsulfonvl1(1.3-thia2Ql-2-vlmethvl)amin^^ 
1-vl)propanoic acid 

A solution of tert-butyl (2S)-24{3S)-3-[[(6-<:hloro-2-naphthyl)sulfonyl](1 ,3-thiazol-2- 
ylmethyl)amino]-2-oxopyrrolidih-1-yl}propanoate (0.03g) in DCM {1ml) was treated vwth 
trifluoroacetic acid (1ml) and stin-ed at room temperature for 1h. The solution was then 
15 concentrated under reduced pressure to give the title compound (0.01 9g) as a colouriess 
solid. 

Mass spectrum: Found: MH* 494 

Using similar chemistry, but selecting the appropriate starting materials the following were 
prepared: 

20 

Intermediate 32 

f2SV24f3SV34r/&-Ch toro-2>naphthvl)sulfonvl1(2-furvlmethvl)amin^^^ 
vftpropanoic acid mixture with (2SV-2-f(3S>-3-ff(6-chloro-2-naphthvl)sulfonvnaminoV-2- 
oxopyn-olidin-l-vltoropanoic acid ^56:44) 
25 Mass spectrum: Found: MH*478 

Intermediate 33 

fe/f-Butvl5-chlorc>-24rf( 3SV14f1SV1-methvl-2>moroholin-4-vl>2-oxoeth^^^ 
vl}amino)sulfonvn-1 H-indole-l -cari^oxvlate 

30 1-fert-Butoxycarbonyl-5-chloroindoIe (0.1g) was dissolved in anhydrous THF (2ml) under 
nitrogen and cooled to -78'C. rhButytlithium (1.6M in hexanes, 0,273ml) was added 
dropwise over lOmin. After stim'ng at -78'C for 45min, sulphur dioxide gas was bubbled 
through the reaction for 5min. The reaction mixture was allowed to reach room temperature 
over 2h and concentrated under reduced pressure to give an oflT-white solid. The solid was 

35 re-suspended in anhydrous DCM (2ml) and treated with N-chlorosucdnlmlde (0.0584g). 
The mixture was then stinred for 1h at room temperature and any remaining white solid 
removed by filtration. Half of this filtrate was treated with pyridine (0.017ml) and 
Intermediate 40 (0.022g). The reaction mixture was stinred at 40'C for 5h and then 72h at 
30*C in a sealed vessel. The reaction mixture was washed with water, the organic phase 

40 separated and dried (over magnesium sulphate), and evaporated under a stream of nitrogen 
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to give a residue which was purified by mass directed preparative h.p.l.c. to give the title 
compound (0.01 1g) as a colourless glass. 
Mass spectrum: Found: MH* 555 

5 tntemiediate 34 

N4(3S VI 4( 1 S V1 -Methvl-2-mQrDholin-4-vl-2-Qxoethvl1-2-QXODvn'olldin-3- 
vDethenesulfonamide 

2-Chloroethanesulfonyl chloride (0.284ml) was added dropwise to a mixture of Intermediate 
40 (0.436g) and N,N-di-isopropyIethylamjne {0.938ml) in dry acetonitrile {6ml) at O'C over 

10 2min. The mixture was allowed to reach room temperature and stirred for 3 days, after which 
the reaction was quenched with water and concentrated under reduced pressure to give a 
brown residue. This residue was partitioned between ethyl acetate and water. The combined 
organic extracts were dried (over magnesium sulphate) and concentrated under reduced 
pressure to give a broym foam which was purified by SPE (silica, eluting with ethyl 

15 acetate: cyclohexane 1:1, ethyl acetate and then ethyl acetate:methanol 19:1) to give the title 
compound (0.227g) as a clear film. 
I\^ass Spectrum: Found: IVIH* 332 

Intemiediate 35 

20 tert-BuM f2SV2-a3S)-^fr5'K:hloro-2.2'-bithien-5-vl)sulfonvnaminoV2<>xopvn'olidi 
yDpropanoate 

A solution of terf-butyl (2S>-2-[(3S)-3-amino-2-oxopyn-olidin-1-yl]propanoate {0.337g) in 
acetonitrile (20ml) was treated with triethylamine (0.41ml) and 5'-chloro-2,Z-bithiophene-5- 
sulfonyl chloride^ (0.372g) and stin-ed at room temperature for 17h. The mixture was 
25 concentrated under reduced pressure and the residue purified using SPE (aminopropyl, 
eluting with methanol) to give the title compound (0.651 g) as a brown oil. 
Mass spectrum: Found: MH* 491 

Using similar chemistry and Intermediate 9, the following were prepared: 
30 Intemiediate 36 

tert'BuWl f2SV24r3SK3-^irfE)-2-^4^1orophenvnethenvnsuifQnvl>aminoy-2^XQPVff^ 
vilprooanoate 

Mass spectrum: Found: MH* 429 
35 Intermediate 37 

tert-Butyl {2SV2-ff3SV34f2>amino-2-oxoethvlWEV2-^4- 

_chlorophenvltethenvnsulfonvl>aminoV2-oxopvnrDlidin-1-vnDropanoate 
Using Intemnedlate 36, and the synthetic procedure described for Intemiediate 22, the title 
compound was similarly prepared. 
40 Mass spectrum: Found: MH* 487 
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Intermediate 38 

tert-BuM (2SV2-(GS)-M(2>amino-2-oxoethvn(ff5*K:hloro-2.2*-bithien-5-vnsul^^ 
oxopvrrolldin-1-vnpropanoate 
5 Using Intemriediate 35, and the synthetic procedure described for Intermediate 22, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH"^ 548 

Intemnediate 39 

10 Benzyl ( 3SV-1 4f 1 SVI H7iethvl-2-mon>holin-4-v4-2<)xoethvn-2-<)Xopwrolidin-3-vlcarbamate 
(2S)-2-{(3S)-3-{t(Benzyloxy)carbonyl]amino}-2-oxopyn'olidin'-1-yl)propanoic acid (84.5g) was 
dissolved in DMF (21) and 0-(ben2otriazol-1-yl)-N,N,N'.N'-.tetramethyluronium 
tetrafluoroborate (161g) was added, followed by N,N-dilsopropylethylamine (92ml) and 
morpholine (46ml). The mixture was stlnBd under nitrogen for 2.5h, and saturated aqueous 

15 ammonium chloride was added. The mixture was stirred for 15min then partitioned between 
water and ethyl acetate. The separated organic phase was washed with lithium chloride 
(10% by weight), followed by saturated sodium bicarbonate and brine. The organic layer was 
dried (over sodium sulphate) and concentrated under reduced pressure to give the title 
compound (65g) as a yellow solid. 

20 Mass spectrum: Found: MH^ 376 

Intermediate 40 

(3S)-3-Amino-1 4(1 SV1 -methvl-2-moroholin-4-vl-2-oxoethvnpvn-olidin-2-one 
A mixture of benzyl (3S)-H(1S)-1-methyl-2-morpholin^-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
25 ylcarijamate (20g), 10 % palladium on cart3on (2g) and ethanol (1.31) was stirred under an 
atmosphere of hydrogen for 16h. The reaction mixture was filtered through Celite*™ and the 
filtrate was concentrated under reduced pressure to give the title compound (12.3g) as a 
pale white oil. 

NMR (D4MeOH): 55.05(1 H, dd), 3.59(9H. m), 3.37(2H. m), 2.42(1 H, m). 1.75(1H, m), 
30 1.30(3H.d)ppm. 

Intemriediate 41 

fert>Butvl(2SV»24(3SV3-fff2-methvl>1.3>thiazol-4-vnmethvl1amlnoV^^^^ 
vltoropanoate 

35 A solution of 2-<nethyl-1,3-thiazole-4-carbaldehyde (0.028g) in DCM (2ml) was treated with 
Intemriediate 9 (0.05g) followed by acetic acid (0.013ml) and tetramethylammonium 
triacetoxyborohydride (0.116g), and the resultant mixture stinred at room temperature for 
66h. The reaction mixture was partitioned between water and DCM. The organic layer was 
separated, dried (over magnesium, sulphate) and concentrated under reduced pressure to 

40 give the title compound ffl.OZq) as an oil 
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Mass spectrum: Found: MH"" 340 

Using similar chemistry, but selecting the appropriate starting materials the following were 
prepared: 

5 Intermediate 42 

tert-Butvl (2SV2-f(3SV2<)xo-3-rfavridin-4>vlmethvnaminolDvrrolidin>1-vftDroDanoat6 
Mass spectrum: Found: MH* 320 

Intennediate 43 

10 terf-Butvl f2S)-2-^f3SV2~oxo-3-f(pvridjn-2>vlmethvnaminolDvnT)lidin-1-vlto^ 
Mass spectrum: Found: MH* 320 

Intemnediate 44 

terf-Butvl (2SV2-((3SV3-fff6-chloro>2>-naphthvhsulfonvnr(2-methvl->1 .3-thiazol-4- , 
15 vnmethvnaminol-'2-oxopvrrolidin-1-vl)propanoate 

Using Intemnediate 41 and the synthetic procedure described for Intenmedlate 14. the title 
comoound was similarly prepared. 
Mass spectrum: Found: MH* 564 

Intermediate 45 

terf-Butvl r2SV24f3SV3-rr(6-chlofio-2-naphthvlteulfonvnfDVridin-4-vlmeft^^ 
oxopvrrolidin-1-vl)propanoate 

Using Intemnediate 42 and the synthetic procedure described for Intemnediate 14, the title 
compound was similariy prepared. 
Mass spectnim: Found: MH^ 544 

Intermediate 46 

terf-Butvl (2SW2-l(3SV3>fF(6^loro-2--naphthvl)sulf6nvn(pvridln-2-vlmethvlteminQl-2>> 
oxoDvnt)lidin-1-vtoropanoate 
30 Using Intemnediate 43 and the synthetic procedure described for Intemnediate 14. the title 
compound was similariy prepared. 
Mass spectrum: Found: MH* 544 

Intemnediate 47 

(2S)-2-(f3SV34r(6>Chloro-2-naphthvnsutfonvnrf2-methvl-1.3-thiazoM^^^ 
oxopymDlidin-l-ynDropanoic add 

Using Intemnediate 44 and the synthetic procedure described for Intemnediate 13, the title 
compound was similariy prepared. 
Mass spedrum: Found: MH* 508 



20 
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Intermediate 48 

(2S>-24(3S)-3-rr(6<;hloro-2-naphthvl)$ulfonvl1(pvridin-4-vlm 
vDpropanoic acid hydrochloride 

Using Intermediate 45 and the synthetic procedure described for Intermediate 13, the tjtte 
5 compound was similariy prepared. 
Mass spectrum; Found: MH^ 488 

Intermediate 49 

f2SV2-^(3SV3-ITf6-C hloro-2-naphthvl>sulfonvnfpvridin-2-vlmethvl)aminoV^^ 
10 vltoropanoic acid hydrochloride 

Using Intermediate 46 and the synthetic procedure desaibed for Intemiediate 13, the title 
compound was similariy prepared. 
Mass spectrum: Found: MH^ 488 

15 Intermediate 50 

5-Chioro-1-benzofuran 

To a solution of 5-chloro-1-benzofuran-2-carbo)^ic add (0.2g) in 1-methyl-2-pyrrolldinone 
(2ml) was added copper granules (0,2g). The reaction mixture was heated at 250*'C for 
3.5min In a microwaye. The reaction vessel was cooled to room temperature and the mixture 
20 combined wltti four otiier similar mixtures and the combined mixtures partitioned between 
water and diethyl ether. The organic layer was washed wifli water and brine, dried (oyer 
magnesium sulphate) and concentrated under reduced pressure to giye the titie compound 
(0.65g) as a yellow oil, 

Gas-chromatography electron-ionisation spectmm: Found: M* 152, Rt 5.72min 

25 

Intermediate 51 

5-Chloro-1"benzofuran-2'$ulfonyl chloride 

n-Butyl litiiium (1.6M in hexanes, 0.045ml) was added to a cooled (-78°C) solution of 
Intemnediate 50 (0.1 1g) in anhydrous THF (5ml) over 5min. The reaction was stinred for a 

30 furtfier 5min, wanned to -45*'C and stinted for 40min. The mixture was cooled to -70*^0 and 
sulphur dioxide gas bubbled into tiie vessel over 7min. The solution was allowed to wamn to 
room temperature over 45min, and tiien concentrated under reduced pressure to give a 
yellow gum. To a suspension of ttie gum in anhydrous DCM (4ml) was added N- 
chlorosucdnimide (0.1 18g) and the mbcture stinned at room temperature for 75min. The 

35 solution was filtered, and the filti^te concentrated under reduced pressure to give the titie 
compound (0.093g) as a yellow solid. 
Mass Spectrum: Found: Ml-T 260 

Intermediate 52 
40 2-Chloro-4-etiienvlphenol 
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To a slurry of methyltriphenylphosphonium bromide (0.23g) in dry THF (5ml) under nitrogen 
at -78^C . n-butyl lithium (1.6M in hexanes, 0.37ml) was added dropwise over 2min. The 
mixture was allowed to warm to 0 ^'C, stirred for 20min, cooled to -78 ''C and a solution of 3- 
chloro-4-[[(1,1-dimethylethyl)dimethyIsilyOoxy]benzaldehyde* (0.134g) in dry THF {5ml) 
5 added. The reaction mixture was allowed to reach room temperature ovemight and 
quenched with saturated aqueous ammonium chloride. The resultant mixture was extracted 
with diethyl ether and the combined organic extracts were concentrated under reduced 
pressure. The residue was purified using SPE (silica, eluting with cyclohexane, followed by 
5% to 25% ethyl acetateicyclohexane) to give the title compound (0.049g) as an oil. 
10 H.p.l.c. (1)Rt3.26min 

*Boukouvalas, J; Maltais, F; Lachance, N., Tetrahedron Lett. (1994), 35(43), 7897-900. 

Intermediate 53 

terf-Butvl (2-chlor(>-4-vinvlDhenoxv)diphenvlsilane 

15 A mixture of Intemiediate 52 (0.038g), imidazole (0.042g) and fe/t-butyldlphenylsilyl chloride 
(0.083ml) was stin^ In dry DMF (0.5ml) at room temperature under nitrogen for 20h. The 
mixture was quenched with water, extracted with diethyl ether, dried (over magnesium 
sulphate), filtered and concentrated under reduced pressure. The resultant oil was purified 

. using SPE (silica, eluting with cyclohexane followed by 5% to 20% ethyl 

20 acetate:cyclohexane) to give the title compound (0.1 02g) as an oil. 
H.p.l.c. (1)Rt4.71min 

Intermediate 54 

3- ([tert-Butvl(dimethvi)silvnoxvV4-chlorobenzaldehvde 

25 A mixture of 4-chlonc>-3-hydroxy-benzaldehyde* (0.354g). 4-N,N-dimetiiylamlnopyridine 
(0.028g), ferf-butyldimethyisllyl chloride (0.409g) and triethylamine (0.473ml) In DCM (15ml) 
was stinred at room temperature under nitrogen for 19h. The mixture was quenched with 
saturated aqueous sodium bicarbonate and extracted with diethyl ether. The combined 
organic extracts were concentrated under reduced pressure to give an oil which was purified 

30 using SPE (silica, eluting with cyclohexane followed by 10% to 30% ethyl 
acetatetcyclohexane) to give the titie compound (0.42g) as an oil. ' 
H.pJ.c.(1)Rt4.11min 

*Kelley. J; Unn, J; Selway. J. W. T.. J. IWed. Chem. (1989), 32(8), 1757-63. 

35 Intermediate 55 

(E)-2-(34rfe;f-ButvUdip henvl)silvnoxvV4-chlorophenvlVN^(3SV1-r( 

4- vl-2-oxoethvl]-2- oxopvnt)lidin-^vlTethenesutfonamide 

Sulphuryl chloride (0.103ml) was added dropwise to DMF (0.116ml) at O^'C under nitrogen, 
over 5min. The mixture was allowed to reach room temperature and stin^d for 30min. 
40 Intemiediate 57 (0.293g) in cyclohexane (0.2ml) was added in one portion and the resultant 
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mixture was heated at 90 for 6h. The cooled mixture was poured onto crushed ice, 
extracted with diethyl ether, dried (over sodium sulphate) and concentrated under reduced 
pressure. This crude sulfonyl chloride was treated with Intermediate 40 (0.1 34g), 4- 
dimethylaminopyrldine (0.0068g), N.N'-di-isopropylethylamine (0.192ml) in dry DCM (5ml), 
5 and after stirring for 3 days at room temperature under nitrogen, the mixture was 
concentrated under reduced pressure. The resultant solution was washed with water and 
filtered through a hydrophobic frit. The filtrate was concentrated under reduced pressure to 
give an oil, which was purified by SPE (silica, eluting with cyclohexanerethyl acetate 19:1 
and then 10:1) followed by mass directed preparative h.p.l.c. to give the title compound 
10 (0.0078g) as a colourless gum. 
Mass spectmm: Found: MH* 696 

Intermediate 56 
2-ChlorO"5-vinvlDhenol 

15 The title compound was prepared using Intennediate 54 and the synthetic procedure 
described for Intemiediate 52. 
H.P.I.C. (1)Rt3.22mln 

Intermediate 57 
20 terf-Butvl(2-chloro-5-vinvlphenoxv)dlphenvtsHane 

The title compound was prepared using Intennediate 56 and the synthetic procedure 

described for Intemiediate 53. 

H.p.l.c.(1)Rt4.68min 

25 Intermediate 58 

(3SV34r(6-Chloro-1 .3-ben2X>thiazol-2-vmhio1aminoV1 4f 1 S VI -methvl-2-'morpholin-4-»vl-2- 
oxoethvnpvrrQlidln-2-one 

N-Chlorosuccinimide (0.37g) was added to 4-chloro-2-mercaptobenzothiazole (0.5g) in DCM 
{15ml) under nitrogen, and stinred at room temperature for 3h. A solution of Intemiediate 40 

30 (0.569g) and triethylamine (1.04ml) in anhydrous DCM (5ml) were added and the resulting 
mixture stinred at room temperature under nitrogen for 2h. The solution was filtered and the 
filtrate was diluted with DCM. The organic solution was washed with water and brine, dried 
(over magnesium sulphate) and concentrated under reduced pressure. The residue was 
purified by SPE (silica, eluting with cydohexane: ethyl acetate 1:1 increasing polarity to ethyl 

35 acetate:methanol 19:1 ) to give the title compound (0.3g) as a white solid. 
Mass spectrum: Found: MH* 441 

Intennediate 59 

5-ChlorothienorZ3-bTDvridine-2-sutfonvl chloride 
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n-Butyl lithium (1.6M in hexanes, 0.37ml) was added to a cooled (-78°C) solution of 5- 
chlorothienoI2.3-b]pyridine* (O.IOOg) in anhydrous THF {5ml) over 15min. The reaction was 
stinred for a further 5min, warmed to -45°C and stirred for 40min. The mixture was cooled to 
-70°C and sulphur dioxide gas was bubbled into the vessel over 10min. The reaction was 
5 allowed to reach room temperature over 45min, and then concentrated under reduced 
pressure. The residue was dissolved in anhydrous DCM (5ml), treated with N- 
chlorosuccinimide (0.097g) and stin-ed at room temperature for 75min. The solution was 
filtered, and the filtrate concentrated under reduced pressure to give the title compound 
(0.1 98g) as a yellow solid. 
10 Mass Spectrum: Found: MH* 277 for dimethylamine quenched mass spectrum sample 
*Klemm. L.H. etal., J. Heterocycl. Chem. (1968), 5(6), 773-8. 

Intermediate 60 

5- Chlorothienor3,2-'blPvridine'2"Sulfonvl chloride 

15 5-Chlorothieno[3,2-b]pyridine* (0.2g) was dissolved in anhydrous THF (10ml) under nitrogen 
and cooled to -70*C. /^Butyllithium {1.6M in hexanes, 0.780ml) was added dropwise over 
10min and the mbcture stirred for a further 5min. The mixture was warnied to -50'C and 
stinred for 55min. The reaction was cooled to -70'C, and sulphur dioxide gas was bubbled 
through the reaction for lOmin. The reaction was allowed to warm to room temperature and 

20 concentrated under reduced pressure to give a yellow residue which was re-suspended in 
anhydrous DCM (6ml) and treated with N-chlorosucdnimide (0.1 89g). The mixture was 
stinted for 2h at room temperature and any remaining solid removed by filtration. The filtrate 
was concentrated under reduced pressure to give the title comt)ound (0.1 53g) as a white 
solid. 

25 Mass Spectrum: Found: MH* 277 for dimethylamine quenched mass spectrum sample 
*Barker. J.N, et.aL, J. Chem. Res. (1984), (3), 771-795. 

Example 1 

6- <;hloro-N4r3SV14MSV1-methvl-2-mon3hQlin-4-vl-2<)Xoethv!1-2K)xopv^^^ 
30 vl>naphthal6ne-2-sulfonamlde 

To a solution of (2S)-2-({3S>-3-{[(6-chlorO"2-naphthyl)sulfonyl]amino^2•oxopy^•olidin-1- 
yl)propanoic add [Intennediate 17] (0.1 05g) in DCM (lOmi) were added 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.1 52g), HOBT (0.1 07g) and 
triethylamine (0.222ml) and the mixture was stin^d at room temperature for 30min. 

35 Morpholine (0.07ml) was added and the resultant mixture stin-ed at room temperature for 
16h. The mixture was partitioned between DCM and water. The aqueous layer was re- 
extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts 
were concentrated under reduced pressure. The residue was purified using SPE (silica, 
eluting with cyclohexane:ethyl acetate 5:1, and ethyl acetate) to give the title compound 

40 (O.lg) as a white solid. 
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Mass spectrum: Found: MH* 466 
H.p.l.c. (1)Rt3.13min 

NMR (D4MeOH): 5 8.54(1H, br.s), 8.08-7.96(4H, m). 7.63(1H, dd). 5.00(1H. q), 4.18(1H, 
dd). 3.69^3.46(9H. m), 3.31-3.29(1 H, m). 2.27(1 H. m), 1.77(1H. m). 1.26{3H. d) ppm. 
5 Using similar chennistry, but selecting the appropriate staring materials the following were 
prepared: 

Example 2 

6-Chloro-N-lf 3SV1 -[(1 SV2-f 2.6-dimethvlmoroholin-4-vlV'1 -methvl-2-oxoethvn-2- 
10 oxopvrrolidin-3-vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 494 
H.p.l.c.(1)Rt 3.16mm; 

Example 3 

15 6-ChlorQ-N4(3S>-1 4( 1 SV1-methvl-2-(3-methvlmoroholin"4-vlV2-oxoethvlV2-oxopvrrolidin-3- 
vOnaphthalene-2-sutfonamide 
Mass spectmm: Found: MH* 480 
H.p.l.c. (1)Rt3.23min 

20 Example 4 

6-Chlon>-N-ff3SV14<1SVlHTiethvl-2K)xo-2-r3-(pvrrDlldin-1-vlcar^^ 
2-oxopvrrolid!n-3-vnnaphthalene-2-sulfonamide 
Mass spedrum: Found: MH* 563 
H.p.l.c. (1) Rt3.08mln 

25 

Example 5 

6<;hloro-N4(3SV1-(nsV1-methvl-242-f(methvlsulfonvl)methvnmorpholin-^ 
2-oxopvrrolldin-3"Vnnaphthatene-2-sutfonamide 
Mass spectrum: Found: MH* 558 
30 H.p.l.c.(1)Rt3.17min 

Example 6 

6-Chloro-N-(f 3S VI -(( 1 SV2-f2-(methoxvmethvl)morpholin-4>vn-1 -methvl-2-oxoethvll-2- 
oxopvnrolldln-3>vnnaphthalene-2-su!fonamide 
35 Mass spectrum: Found; MH* 510 
H.p.l.c. (1)Rt3.02min 

Example 7 and Example 8 

44(2SV2-a3SV34fr6>>Chloro-2-naphthvnsulfonvnaminoV2<>xopvnolidin-1-v^^ 
40 methvlmQroholine-2-carboxamide flsomer 1 and Isomer 2] 
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Isomer 1 

Mass spectrum: Found: MH"^ 523 
H.p.l.c.(1)Rt2.93min 
Isomer 2 

5 Mass spectrum: Found: MH* 523 
Kp.l.c. (1)Rt2.96min 

Example 9 

6-Chloro-N-(f 3S V1 -f ( 1 SV1 -methvl-2-oxo-2-f2-(pvnrolidin-1 ■>vicarbonvl)morDholin-4-vnethvl}- 
10 2-oxopvn'olidin''3-vnnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 563 
H.p.l.c.(1)Rt3.04min 

Example 10 

15 4-ff2SV2-((3 SV3-ff(6-Chloro-2-naphthvnsulfonvnaminoV2-oxopvn-olidin-1>^^ 
dimethvlmoroholine-2-carboxamide 
Mass spectrum: Found: MH* 537 
H.p.Lc. (1)Rt2.96min 

20 Example 11, Example 12 and Example 13 

4-r(2SV2-(r3SV34rr6-Chloro-2Hiaphth\rf)sulfonvnaminQV2K))«3pm^ 
(2»hvdroxvpropvnmo rohol)ne>2-^rfaoxamide f Isomer 1. Isomer 2 and Isomer 31 
Isomer 1 

Mass spectrum: Found: MH* 567 
25 H.p.Lc. (1)Rt2.92min 
Isomer 2 

Mass spectrum: Found: MH"^ 567 
H.p.l.c.(1)Rl2.91min 
isomer 3 

30 Mass spectrum: Found: MH* 567 
H.pJ.a{1)Rt2.92min 

Example 14 

44(2SV2-((3SV3-ir(6 <:hloro-2-naphthvnsulfonvnamlnoV2<>xopvnolldln-1-vl^ 
35 diisopropvlmorpholine-2-carboxamide 
Mass spectrum: Found: MH* 593 
H.p.Lc. (1)Rt3.4min 

Example 15 
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6-Chloro-N-(^3SV14 MSV1-methvl-2<)xo-2-r2-fDiperidfn-1-vlcarbon^ 

oxopvrrolidin»3^vl)naphthalene-2-sulfonamide 

Mass spectrum: Found: MH* 577 

H.p.l.c.(1)Rt3.21min 

5 

Example 16 

6-Chlorc)-N4( 3SV1-r(1SV1->methvl-2424fmethvlaminQ)methvnmor^ 
oxopvrrDlidin-3-vnnaphthalene-2->sulfonam{de formate 
Mass spectrum: Found: MH* 509 
10 ap.La(1)Rt2.58min 

Example 17 

6-<;hloro-N-(f3SV1-^ f1S)-1-methvl-2K)XO-2-r2-(p\nTolidin-1-vlmeth^^ 
oxopvrrolidin-3-vnnaphthalene-2-sulfonamidefonnate 
15 Mass spectmm: Found: MH* 549 
H.pJ.c. (1)Rt2.58min 

Example 18 

6-Chloro-N4(3SV1-f (1SV2-f24r(2-hvdroxvpropvl)amino1methvllmomholin-4-^^ 
20 oxoethvn-2-oxopvn-olidln-3"Vl>naphthalene-2-sulfonamide formate 
Mass spectrum: Found: MH* 553 
H.pJ.c.(1)Rt2.55min 

Example 19 and Example 20 
25 6-ChlorD-N4(3SV1-(MSV24 2-ffdlmethvlamlno)methvnmoroholin^>vft-^ 

2-oxopvn-olldln>3-vn naphthalene-2-sulfonamld6fomiate flsomer 1 and Isomer 2] 
Isomer 1 

Mass spectrum: Found: MH* 523 
H.P.I.C. (1)Rt2.54mln 
30 Isomer 2 

Mass spectrum: Found: MH* 523 
H.p.l.c.(1)Rt2.55mln 

Example 21 

35 6-Chloro-N4f 3SV1-rnsV242-ffdfeopropvlamino)methvl1morpholin-4-vlV1^ 
oxoethvlV2-oxQpYn -olidin-3"Vnnaphthalene-2-sulfonamidefonnate 
Mass spectrum: Found: MH" 579 
H.p.|.c.(1)Rt2.67mln 

40 Example 22 
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6-ChlQroN-( (3S V1 4 ( 1 SV1 -methvl-2'OX(>-2-r2-f piperidin-1 -vlmethvnmorDholin-4-vnethvlV2- 
oxopvrroliclin-3-vnnaphthalene--2"$ulfonamide formate 
Mass spectrum: Found: MH* 563 
H.p.l.c.(1)Rt2.62min 

5 

Example 23 

&Chloro-N-(r3SV1-l(1SV2-r(2R,6SV2.6<limethvlmon3holin-4-vl1-1~met^^^ 
oxopvrrDlidin-3-vl^naDhthalene-2-sulfonamide 
Mass spectrum: Found: MH* 494 
10 H.p.l.G.(1)Rt3.15min 

Example 24 

6-Chloro-N-l(3RV1-r(1SV1-methvl-2-morDho!in-4->^-2H3xoethvn-2-oxo 
vllnaphthalene-2-sulfonamide 
1 5 Mass spectrum: Found: MH* 466 
H.p.l.c.(1)Rt2.96min 

Example 25 

5 -Chloro-N4f 3S V1 -ff 1 SV1 Hrnethvl-2-morpholin-4-vl-2-<)xoethvl1-2<)XOPvrroridin-3-vlV^ 

20 bithiQphene-5-sutfonamide 

^fert-Butyl (2S)-2-{(3S)-3-{[{5••^loro-2.2•^)ithlen-5-yl)sulfonyl]amino^^ 
yl)propanoate [Intemriedlate 35] (0.21 7g) was dissolved in DCM (2ml) and treated with 
trifluoroacetic acid (2ml) and stinted at room temperature for 2h. The mixture was then 
concentrated under reduced pressure to give an oil which was subsequently dissolved In 

25 DCM (5ml) and treated with 1-P-(dlmethylamino)propyO-3-ethylcarbodiimide hydrochloride 
(0.256g), HOBT (0.184g) and triethylamine (0.375ml). After the solution had been stirred at 
room temperature for 30min, morpholine (0.117ml) was added and the resultant mbcture 
stirred for a further 20h. The mixture was concentrated under reduced pressure and the 
residue partitioned l)etween DCM and water. The organic component was washed with 

30 water and brine, and concentrated under reduced pressure. The residue was purified using 
SPE (silica, eluting with cyclohexane; cyclohexane:ethyl acetate 4:1, 1:1, 1:4; ethyl acetate; 
methanol:ethyl acetate 1:10; methanol) to give the title compound (0.078g) as a white solid. 
Mass spectrum: Found: MH* 504 
H.p.l.c.(1)Rt3.17min 

35 NMR (D4MeOH): 8 7.61 (1 H, d), 7.23(1H, d). 7.22(1H. d). 7.03(1H, d), 5.04(1H, q), 
4.21 (1H. dd). 3,69-3.46(9H, m). 3.39-3.35(1 H. m). 2.39(1 H, m). 1,86(1 H. m), 1.30(3H. d) 
ppm. 

Example 26 
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(E V2-f4-Chlorophenvl (3S V1 -f( 1 S V1 -methvl-2-moroholin-4-vl-2-oxoethvlV2> 
oxopvrrolidirv3-vl)ethen6sulfonamide 

Using Intermediate 36 and the synthetic procedure described for Example 25, the title 
compound was prepared. 
5 Mass spectrum: Found: MH* 442 
H.p.Lc. (1)Rt2.86min 

NMR (CDGl3):8 7,46(1H, d), 7.44(2H, d), 7.38{2H, d), 6.89(1H, d). 5.35{1H, br.d). 
5.05(1 H, q). 4.00(1 H, m), 3.69-3.48(9H. m), 3.35(1 H, m). 2.62(1 H, m), 2.06(1 H. m), 1.33(3H, 
d) ppm. 

10 

Example 27 

N2-ffrEy-2-f4-ChloroDhenvl)ethenvnsulfonvl>-N2^(3S)-1 -1(1 SV1 ■methvl-2-momholin-4-vl-2- 
oxoethvn-2-oxopvn^olldin-3-vllQlvcinamide 

Using Intemnediate 37 and the synthetic procedure described for Example 25, the trtje 
15 compound was prepared. 

Mass spectrum: Found: MH* 499 
H.p.Lc. (1)Rt2.81min 

Example 28 

20 N24(5'-Chloro>2.2'-bithien-5-vl)sulfonvlVN24 (3S V1 -Ul S V1 -methvl-2-morpholin-4-vl-2- 
oxoethvlV2-oxopvnrolidin-3-vrkilvcinamide 

Using Intemiediate 38 and the synthetic procedure described for Example 25, the title 
compound was prepared. 
Mass spectrum: Found: MH* 561 
25 H.pJ.a(1)Rt2.96min 

Example 29 

5'-Chloro>N-(cN^nomethvlVN-f(3SV1-fnSV1-methvl-2-morpholin-4-vl-2-oxoe^^^ 
oxopvn-olidin-3-vlV2.2'-blthiophene-5"Sutfonamide 
30 Using Example 25 and the synthetic procedure described for Example 50, the title 
compound was prepared. 
Mass spectrum: Found: MH* 543 
KpJ.c.(1)Rt3.34min 

Using similar chemistry, but selecting the appropriate staring materials the following were 
35 prepared: 

Example 30 

Methyl N4^5'-^hlQro-2.2'4)ithien-5-vl)sulfonvn-N-/(3S)-1-fnSK1-meth\^>2-moroh 
oxoethvn-2-oxopvnrDlidin-3-vllQlvclnate 
40 Mass spectrum: Found: MH* 576 
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H.p.l.c.(1)Rt3.34min 
Example 31 

5'-Chloro-N-(f3SV1-r(1S)-lHrnethvl-2"momholin-4-vl-2-oxoe^ 
5 oxobutvlV2,2*-bithiophene-5"Sulfonamide 
Mass spectrum: Found: MH* 574 
H.p.l.c.{1)Rt3.4min 

Example 32 

10 N-r(5'-Chloro-2.2'-bithien-5~vnsulfon\^VN4(3SV1-rf1SV1^ethvl^^^ 
oxoethvn-2-oxopvrrolidln-3-vlk3[vcine 

Using standard alkaline hydrolysis cx)nditlons, the title cx^moound was prepared from 
Example 30. 

Mass spectrum: Found: MH* 562 
15 H.p.l.c.{1)Rt3.21min 

Example 33 

(E)-2-f4-Chlorophenv n-N-(cvanomethvlVN4(3SV14f1SV1-methvl-2>nrK3roholin-4-vl^^^ 
oxoethvn-2-oxopmolidin-3-vl>ethenesulfonamide 
20 Using Example 26 and bromoacetonitrile, and the synthetic procedure described for 
Example 50, the title compound was prepared. 
Mass spectrum: Found: MH"*" 481 
H.p.l.c.(1)Rt3.G5min 

Using similar chemistry, but selecting the appropriate starting materials the following were 
25 prepared: 

Example 34 

(EV2-r4-Chl orophenvlVN4f3SV14f1SV1->methvl-2-morpholjn-4-vl-2-oxoethvn-^^ 
oxopvm>lidin-3-vlVN-f2-oxobutvltethenesulfonamide 
30 Mass spectrum: Found: MH* 512 
H.p.Lc.(1)Rt3.13min 

Example 35 

Methvl N4rfEV2-r4^hl orDPhenvnethenvnsutfonvlVN4(3SV1-rnsVl-methvl-2-moro 
35 2-oxoethvlV2-oxopvn-olidln>3-vl>Qlvdnate 
Mass spectrum: Found: MH* 514 
H.pJ.c. (1) Rt3.05min 

Example 36 
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N-/ffEV2~f4-ChloroDhenvl)ethenvflsulfonvlVN4f3SV1-fnSV1-methvl-2-mo^^^^ 
oxoethvlV2-oxopvrrolidin-3-vl)glvcine 

Using standard alkaline hydrolysis conditions, the title compound was prepared from 
Example 35. 
5 Mass spectrum: Found: MH* 500 
H.p.Lc.(1)Rt2.9min 

Example 37 

6-Chloro-N-(3-furvlmethvn-N4f3S)-14f1SV^methvl-2-mon3holin^vl-2-ox^^^ 

10 oxopvrrolidin-3-vl>naphthalene-2-sulfonamide 

A solution of 6-chlorO"N-{(3S)-1-[(1S)-1-methyl-2-morpholin^yl-2'<>xoethyq-2HDxop^^ 
3-yl}naphthalene-2-sulfonamide [Example 1] (0.01 5g) in THF (0.5ml) was treated with 
diisopropyl azodicarboxylate (0.01ml) , 3-furanmethanol (0.004ml) and tri-n-butylphosphine 
(0.008ml) and shaken at room temperature for 60h. The mixture was concentrated under 

15 reduced pressure and the residue purified by mass directed preparative h.p.l.c. to give the 
title compound fO.Q15Q) as a colourless gum. 
Mass spectrum: Found: MH* 546 
H.p.l.c. (1)Rt3.33min 

Using similar chemistry, but selecting the appropriate starting materials the following were 
20 prepared: 

Example 38 

6-Chloro-N4(3SV-1 -[( 1 SV1-methvl-2-moroholin-4-vl->2-oxoethvn--2-oxopvrrolldin"3-vlVN- 
(pvridin-3-vlmethvl)naphthalene"2-sulfonamidefonnate 
25 The title compound was isolated from a crude reaction mixture using mass directed 
preparative h.p.l.c. 
Mass spectrum: Found: MH* 557 
H.p.l.c. (1)Rt2.9min 

30 Example 39 

6-Chloro-N-ethvl-N-ff3S )-14f1SV1-methvl-2>moroholln^vl-2K)Xoethvn-2^^^ 

vl)naphthalene-2-sulfonamide 

Mass spectmm: Found: MH* 494 

H.pJ.c.(1)Rt3.32min 

35 

Example 40 

6-Chloro-N4(3SV14 (1SV1-methvl-2-mQreholin-4-vl-2K)Xoethvn-2K)xopvnrolidin-3-vlV^ 
oxobutvnnaphthalene-2-sulfonamide 

To a solution of (2S)-2-{(3S)-a-[[(6-chloro-2-naphthyl)sulfonyn(2"Oxobutyl)amino]-2- 
40 oxopynpolidin-1-y|}propanoic acid [Intemnediate 25] (0.035g) in DCM (2ml) were added 1-[3- 
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(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.044g), HOBT (0.031 g) and 
triethylamine (0.064ml) and the mixture was stinred at room temperature for SOmin. 
Morphollne (0.02ml) was added and the resultant mixture stirred at room temperature for 
16h. The mixture was partitioned between DCM and water. The aqueous layer was re- 
5 extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts 
were concentrated under reduced pressure. The residue was purified using mass directed 
preparative h.p.l.c. to give the title compound (0,008g) as a white solid. 
Mass spectrum: Found: MH* 536 
H.P.I.C. (1)Rt3.20min 

10 Using similar chemistry, but selecting the appropriate starting materials the following were 
prepared: 

Example 41 

N-24(6-Chloro-2-naphthvl)sulfonvn-N-24f3SV14nSV1-methvl>2-mon3holin-4-vl^ 
15 2-oxopvrrolidin-3-vl|qlvdnamide 

The title compound was prepared from Intermediate 26. 
Mass spectrum: Found: MH* 523 
H.p.l.c. (1)Rt2.87min 

20 Example 42 

6-Chloro-N-f2-ftjrvlmethvty-N4f3S>-14f1SV1-methvt-2-morpholln-4-v^^^ 
oxoDvrrolidin-3-vl>naphthalene-2-sulfonamlde 
The title compound was prepared from Intemaediate 32. 
Mass spectrum: Found: MH"" 546 
25 H.p.Lc. (1)Rt3.33min 

Example 43 

6-Chloro-N-f (3SV1 MISVI >meth vl-2HT]orpholin-4-vl>2K>xoethvn-2K>xopvn'olidin-3-vlVN-f 1 .3- 
thia2ol->2-vlmethvl)naphthalene-2-sutfQnamide 
30 The title compound was prepared from Intemiediate 31. 
Mass spectrum: Found: MH* 563 
H.p.l.c. {1)Rt3.18min 

Example 44 

N24f6-Chloro-2-^aphthvl)sutfonvlVN2>^(3SV14nSV2-ff2R.6SV2.6Kilmethvlm 
1"methvl-2-oxoethvlV-2oxopvrrolidin'-3-vl)glvcinamide 
The title compound was prepared from Intermediate 26. 
Mass spectrum: Found: MH* 551 
H.p.Lc. (3) Rt 13.4min 



35 



40 
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Example 45 

6-Ch[oro-N--f(3SV1-rf1S)-lHTiethvl-2-morpholin-4-vl-2-oxoethvn-2"Ox^ 
methvl"1.34hiazol-4-vnmeftvnnaDhthalene-2-sulfQnamide 
The title cx)mpound was prepared from Intermediate 47. 
5 Mass spectrum: Found: MH* 577 
H.p.Lc.{1)Rt3.24min 

Example 46 

6-Chloro-N-lf3SV1-rnsV1-methvi-2-morpholin-4-vl-2<)xoethvn-2K>xo 
10 (pvridin-2-vlmethvl)naphthalene-2-sulfonamidefomiate 
The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH* 563 
Kp.l.c.{1)Rt3.62min 



15 Example 47 

6-Chloro-N-lf 3SV1 -R 1 SV-I "methvl-2-morpholin>4-vl-2-oxoethvlV2"QxopvrrQlidin-3->vlVN- 
fpvridin-4-vlmethvnnaphthalene-2>sulfQnamlde formate 
The title compound was prepared from Intermediate 48. 
Mass spectrum: Found: MH"^ 557 
20 H.plc. (1)Rt2.83mfn 

Example 48 

6-Chloro-N4f3SV1-rnR)-1-methv^2-morpholin^vl>2K3XQ6thvn-2<)XOP\^^^ 
vi>naphthalene"2"Sulfonamide 

25 To a solution of (2R>-2-<(3S)-3-{[{6K*iloro-2-naphthyl)sulfonyOamlno^^^^ 

yOpropanoic add [Intenmediate 28] (0.037g) in DCM (1.0m!) were added 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride {0.036g), HOBT (0.025g) and 
triethylamine (0.026ml) and the mixture was stinred at room temperature for 5min. 
Morpholine (0.012ml) was added and the resultant mixture stinred at room temperature for 

30 15.5h. The mixture was partitioned between DCM and saturated sodium bicarbonate 
solution and then passed through a hydrophobic frit. The organic extract was concentrated 
under reduced pressure and the residue was partially purified using preparative thin layer 
chromatography (20cm x 20cm 1mm thick Whatman PKF250 SiOa plate, eluting with 
hexanerethyl acetate 1:5) to give an Impure sample of the title compound . This sample was 

35 repurifled using preparative thin layer chromatography (20cm x 20cm 1mm thick Whatman 
PKF256 Si02 plate, eluting with he)^ne:ethyl acetate 1:8) to give the title compound (0.036g) 
as a white solid. 

Mass spectrum: Found: MH* 466 
H.p.|.a(1)Rt2.95min 

40 
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Example 49 

6-Chloro-N-methvl-N-^(3SV14f1R)-1-methvl-2-moroholin-4-vl-2-oxoet^^^^ 

vl)naphthalene-2"Sulfonamide 

The title compound was prepared using Intemiediate 27 and the synthetic procedure 
5 described for Example 1 , 

Mass spectrum: Found: MH* 479 
H.p.l.c. (1)Rt3.18min 

Example 50 

10 6-Chloro-N-(cvanomethvlVN4(3SV14nSV1-methvl-2'morphoiin-4-vl->2-ox^ 
oxopvrrolidin-3«vllnaphthalene"2-sulfonamide 

A solution of 6Krfiloro-N4(3S)-H(1S)-1-methyl-2-morpholin-4-yl-2K5xoethyO-2-oxopyr^^ 
3-yl}naphthalene-2-sulfonamlde [Example 1] (0.01 g) In THF {2ml) was cooled to -78*C under 
nitrogen, and treated with lithium bis(trimethylsilyl) amide (1.0IVI solution in THF; 0.026ml), 

15 followed by bromoacetonitrile (0.013g). The resultant solution was allowed to reach room 
temperature and stin^d for a further 16h. The mixture was then cooled to -78'C and further 
lithium bis{trimethylsilyl) amide (0.0261) added. After reaching room temperature, the 
reaction mixture was stirred for a further 18h and then quenched by the addition of methanol 
{1ml). The resultant solution was concentrated under reduced pressure and the residue 

20 purified by mass directed preparative h.p.i.c. to give the title compound (0.003g) as a white 
solid. 

Mass spectrum: Found: MH* 505 
H.p.i.c. (1)Rt3.16min 

Similarly prepared using commercially available alkyl halides, were: 

25 

Example 51 

6-Chloro-N-methvl-N>-f(3SV14nsV1-methvl-2-morpholin-4-vl-2K>xoeft^^ 
vl>naphthalene»2-sulfonamide 
Mass spectrum: Found: MH* 480 
30 H.p.l.c.(1)Rt3.11min 

Example 52 

6-Ch^Ofo■N-f3,3Klimethv^2^oxob^tvl)^^^J4f3S)-14^SV^methvl-2-m^ 
2-oxopvnx)lidin-3-vl>naphthalene>2-sulfonamide 
35 Mass spectrum: Found: MH* 564 
H.p.Lc.(1)Rt3.39min 

Example 53 

N24(6-Chloro-2Hiaphthvl\sulfonvn-N1-^ethvl-N24f3S)-1-rnSV1-nfieft^^ 
40 oxoethvn-2-^xoDvn'olidin-3-vlkilvcinamide 
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Mass spectrum: Found: MH* 537 
H.p.Lc.(1)Rt2.98min 

Example 54 

5 N-Allvl-^-<:hloro-N4f3S V1 -U 1 SV1 -methvl-2-moroholin-4-vl-2<>xQethvlV2-oxoDvrrolidin-3-- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 506 
H.p.La(1)Rt3.26min 

10 Example 55 

Methyl N4(6K)hloro-2-naphthvnsutfonN^l-N4(3SV-1-fnsV1>methvl-2-mon3holm^ 

oxoethvn-2"OxoDvrrolidin"3--vl)Qlvcinate 
Mass spectrum: Found: MH* 538 
H.p.l.c.(1)Rt3.12min 

15 

Example 56 

MM N4(6Krfiloro-2-naphthvlteulfonvn-N4f3SV14f1SV1-methvi-2-morohoiln-4-vl^^^ 

oxoethvn-2-oxopvrrolldin-3"Vlkilvcinate 
Mass spectrum: Found: MH* 552 
20 H.p.l.a(1)Rt3.36mfn 

Example 57 

tert-BuM N-fr6-ch!oro-2-naphthvl)sulfonvll-N-f(3SV>1-fnS)-1-methNd-2>-morphon 
oxoethvn''2-oxopvnx)lidin-3-vl)qlvcinate 
25 Mass spectrum: Found: MH* 580 
H.p.Lc.(1)Rt3.45min 

Example 58 

N-f(6>Chloro-2-naphthvlteulfonvn->N-l(3S V1 1 SV1 -methvl-2-morpholin-4-vl-2-oxoethvn-2- 

30 oxopvrrolidin-3-vlkilvctne 

To a solution of methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N4(3S)-1-[(1S)-1-methyl-2- 
morpholin-4-yl-2K)xoethyl]-2-oxopyrrolidin-3-yl}gfydnate [Example 55] (O.OlOg) in THF (2ml) 
was added lithium hydroxide (0.003g) in water (2ml). and the resultant solution stin-ed for 
16h. The mixture was acidified to pH5 using hydrochloric acid (2N), and then concentrated 

35 under reduced pressure. The residue was purified using mass directed preparative h.p.Lc. to 
give the title compound (O.OOSg) as a white solid. 
Mass spectrum: Found: MH* 524 
H.pJ.a(1)Rt3.00mln 

40 Example 59 
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6-Chloro-N~l(3RV1 -[(1 RV1 ■'methvl-2-morpholirv4-vl-2-oxoethvn-2-oxopvrrolidin-3- 
vllnaphthalene-2-suifonamide 

Using Intermediate 19 and the procedure described for Example 1. the title compound was 
prepared. 
6 Mass spectrum: Found: MH* 466 
H.p.l.c. (1)Rt2.95min 

Example 60 

5-Chloro-N-ff3SV1 -ff 1 SV1-methvl-2--moroholin-4-vt-2K)Xoethvn-2K)xopvn'olldln-3-N^V1> 

10 benzofuran-2-sutfonamide 

To a solution of (3S)-3-amino-1-[{1S)-lH7iethyl-2-morpholin-4-yl-2-<)xoethyl]pynx)lidin^ 
[Intemnediate 401 (0.077g) in anhydrous acetonitrile (2ml) were added 5-chloro-1- 
ben2X)furan-2-sulfonyl chloride [Intemnediate 51] (0.043g) in acetonitrile {2ml) and pyridine 
(0.057ml), and the mixture was stinted at room temperature for 72h. Saturated ammonium 

15 chloride solution (2ml) was added and the resultant mixture stinted at room temperature for 
20min. The mixture was concentrated under reduced pressure and the residue partitioned 
between chlorofomn and hydrochloric add (2M). The organic layer was washed witti 
saturated sodium bicarbonate and brine. The organic layer was isolated, dried (over 
magnesium sulphate) and concentrated under reduced pressure to give the title compound 

20 (0.043g) as a white solid. 

Mass spectrum: Found: MH* 456 
H.p.l.c.(1)Rt2.78min 

Example 61 

25 (EV2-(5-Chlorothien>2-vlV4sl4f3SV14f1SV1-methvl-2Hrnon3holi^ 
oxopvrrolldin-3-vRethenesulfonamide 
Route 1 

To a solution of (3S)-3-amino-1-I(1S)-1-methyl-2-morpholin-4-yl-2HDxoethyl]pyn^olidin-2-one 
[Intemnediate 40] (14.9g) in anhydrous acetonitrile (750ml) were added (E)-2-.(5-chlorothien- 

30 2-yl)ethenesulfonyl chloride (16.5g) in acetonitrile (250ml) and pyridine (11ml). and the 
mixture was stined at room temperature for 72h. Saturated ammonium chloride solution was 
added and the resultant mixture stined at room temperature for 30min. The mixture was 
concentrated under reduced pressure and the residue partitioned between chlorofomn and a 
1:1 mbdure of hydrochloric add (2M) and water. The organic layer was washed with a 1:1 

35 mixture of saturated sodium bicarbonate and water, and brine. The organic layer vvas 
isolated, dried (over magnesium sulphate) and concentrated under reduced pressure to give 
the title compound (19.3g) as a white solid. 
Mass spectrum: Found: MH^ 448 
H.p.i:a(1)Rf2.99min 
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NMR (CDCl3):S 7.48(1H, d), 7.08(1H, d), 6.90(1H, d), 6.55(1H, d), 5.12{1H, br.d), 
5.06(1 H. q), 3.96(1 H, m), 3.70-3.48(9H, m), 3.35(1 H. m). 2.62(1 H, m), 2.05(1 H. m), 1.34(3H. 
d) ppm. 
Route 2 

5 To a mixture of Intermediate 34 (0.028g), tris(dibenzylideneacetone)dipalladium (0) 
(0.0028g) and 2-(di-f-butylphosphino)biphenyl (0.0037g) under nitrogen, was added dry 
dioxan (a25ml) and the mixture was stinted for 5mln at room temperature. N,N-Di- 
isopropylethylamine (0.02ml) followed by 2-bromo-5-chlorothlophene (0.016ml) In dry dioxan 
(0.25ml) were then added and the resultant solution was stin-ed at room temperature for 19h 

10 and then heated at 80°C for 1h. The reaction was lowered to 60^C and maintained at this 
temperature for 20h. Evaporation of the cooled reaction mixture under a stream of nitrogen 
gave a residue that was purified by SPE (silica; using an OPTIX. Gradient elution [flow rate 
10ml/min; firaction size 10ml; UV detector set at A^ax 254nm; 0 to 50% ethyl acetate - 
cyclohexane over 5min. followed by 50% to 100% ethyl acetate-cyclohexane for 11min and 

1 5 then 1 00% ethyl acetate for 4min]) gave the title compound (0.01 87g) as a clear oil. 

Using similar chemistry to that described for Example 61 Route 1, but selecting the 
appropriate starting materials the following were prepared: 

Example 62 

20 5-Chloro-N4(3SV1 4( 1 SV1 ■methvi>2-moroholin-4-vl-2oxoethvn-2-oxopvnx)lidin-3-vlV1 - 
benzothiophene-2-sulfonamide 
Mass spectrum: Found: MH* 472 
H.p.l.c.(1)Rt2.9min 

NMR (CDCl3):5 7.87(1 H. d), 7.86(1 H. m), 7.78(1 H, dm), 7.46(1 H, dd). 5.58(1 H, br.d). 
25 5.02(1H. q), 3.91(1H, m). 3.69-3.44(9H. m), 3.34(1H, m), 2.65(1H, m), 2.10(1H. m), 1.31(3H. 
d) ppm. 

Example 63 

6-Chloro-N4f3SV14 nSVlHfTieth^^>2-4Tioroholin-4-vl-2<>x^^^^ 
30 benzothiophene-2-sulfonamide 
Mass spectmm: Found: MH* 472 
H.p.l.c.(1)Rt2.96min 

NMR (CDCl3):5 7.89(1H. s), 7.85(1H. br.m), 7.81(1H, d), 7.44(1H. dd), 5.46(1H, br.d), 
5.01(1H, q). 3.90(1H, m). 3.73-3.48(9H, m), 3.34(1H, m), 2.67(1H. m), 2.10(1H, m), 1.31(3H. 
35 d)ppm. 

Example 64 

5<:hloro-3-methvl-N- f(3SV1-rMSVlHTiethvl-2-moroholin^vl-2<ix^^ 
vM 'benzothioDhene-2-sutfonamide 
40 Mass spectrum: Found: MH* 486 
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H.p.l.c.(1)Rt3.11min 
Example 65 

3'Cvanc)-N4(3SV1-r(1S)-1-methvl-2"moroholin^vl"2Kixoethvll-2-o^ 
5 vftbenzenesulfonamide 

Mass spectrum: Found: MH^ 407 
KpJ.c. (1)Rt2.4min 

Example 66 

10 4-CvanoN-((3SV1 4(1 SV1-methvl-2-morpholii>4-vl-2->oxoethvn-2-oxopvrrolidlrv3- 
vtlbenzenesulfonamide 
Mass spectrum: Found: MH* 407 
H.p.Lc.(1)Rt2.4min 

15 Example 67 

5-(5-Chloro-1 .3.4-thiadiazol-2-vi)-N-((3SV1 -ff 1 S V1 -methvl>2-moroholln-4-vl-2-oxoethvl1-2- 

oxoDvrrolidin-3-vllthiophene-2-sulfonamide 

Mass spectrum: Found: MH* 506 ' 

H.p.l.c.{1)Rt2.82min 

20 

Example 68 

5"Chloro-N4f3SV1-f(1SV1-methvl-2-moroholin-4-vl-2"OXoethvn-2<)XQPYn-oH^ 
vl)thienof2.3-blPvridine-2-sutfonamide 
Mass spectrum: Found: MH* 473 
25 H.pJ.c.(1)Rt2.64mln 

Example 69 

5- Chloro-N4(3SVM(1SV1-methvl-2-moroholin-4-vl-2K)xoethvn-2-oxoovrroridin-^ 
vl>thienor3.2-blPvridine-2-sulfonamide 

30 Mass spectrum: Found: MH* 473 
H.p.Lc. (1)Rt2.53min 

Example 70 

6- Chloro-N.4f3SV14f1 SVlHrneth\4-2^Tioroholin-4-v!-2<>xoe^ 
35 oxobutvlV1-benzothiophene-2-sulfonamide 

Using Example 63 and 1-bromo-2-butanone, and the synthetic procedure desaibed for 
Example 50, the title compound was prepared. 
Mass spectrum: Found: MH* 542 
H.p.|.c.(1)Rt3.28min 
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Using similar chemistry, but selecting the appropriate starting materials following was 
prepared: 

Example 71 

5 N2-ff6-Chloro-1-benzothien-2-vnsulfonvn-N2-f(3SV14f1SV1-methvi-2-moroholin^^^ 
oxoethvl1-2-oxoDvn^olidin-3-vl}qlvc[namide 
Mass spectrum: Found: MH* 529 
H.pJ.c. (1)Rt2.91min 

10 Example 72 

5"Chloro-N4f3SV14f1SV1-methvl~2-morpholin-4-vl-2<)Xoethvn-2-oxopvn-Qlidin-3-vl^^ 
oxobutvlV1-benzothiophene-2-sulfonamide 

Using Example 62 and 1-bromo-2-butanone, and the synthetic procedure described for 
Example 50, the title compound was prepared. 
1 5 Mass spectrum: Found: MH* 542 
H.p.t.c. (1)Rt3.27min 

Using similar chemistry, but selecting the appropriate starting materials the following was 
prepared: 

20 Example 73 

N2-rf5-Chloro-1-benzothfen-2-vl)sutfonNm-N24^3SV1-fMSV1-methN4-2-^ 
oxoethvn-2'Oxopvrrolidin-3-vl)qlvcinamide 
Mass spectrum: Found: MH* 529 
Rp.l.c. (1)Rt2.85min 

25 

Example 74 

6-Chloro-N-f(3SV14(1S)-1-methvl-2-mon3holin-4-vl-2-oxoethvn-2K)xopvTO^ 
Dhenvlnaphthalene-2-sulfonamide 

A mixture of Example 1 (0.0206g). phenylboronic add (aG162mg), copper (II) acetate 
30 {0.016g), triethylamine 0.123ml) and powered 4A molecular sieves (dried, 0,1g) in dry DCM 
(0.5ml) was stirred at room temperature for 6 days. The reaction mixture was filtered using 
SPE (silica, eluting with 30% methanol in ethyl acetate). The organic fraction was 
concentrated under reduced pressure to give a brown residue that was purified by mass 
directed preparative h.p.l.c. to give the title compound (0.0062g) as a gum. 
35 Mass spectrum: Found: MH* 542 
H.p.l.c. (1)Rt3.38min 

Using similar chemistry, but selecting the appropriate starting materials the following were 
prepared: 

40 Example 75 
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6-ChloroN-(4>fluoroDhenvl VN-f f3S)-1 4(1 SV1 -methvl'2-morpholin-4-vl-2oxoethvn-2- 
oxopvrrolidin-3-vl)naphthalene"2-sulfonamide 
Mass spectmm: Found: MH* 560 
H.P.I.C. (1)Rt3.43min 

5 

Example 76 

6-Chloro-N-^(3SV1-r(1S)-1-methvl-2~moroholin-4-vl-2-Qxoeth^^ 
pvridin-4"Vtnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 543 
10 H.p.l.c.(1)Rt3.06min 

Example 77 

6-Chloro-N4(3SV1-rnsV1-methvl-2-moroholln-4-vl-2-oxoeth>^ 
pvridin"3"Vlnaphthalene-2-sulfonamide 
15 Mass spectrum: Found: MH* 543 
H.pJ.c. (1)Rt3.10mln 

Examble 78 

6-Chloro-N-{(3SV1 -f( 1 SV1 ~methvl-2-morpholin-4-vl-2-oxoethvn-2K)xopvnrolidin"3-vlVN4hien- 
20 3'Vlnaphthalene-2"Sulfonamide 
Mass spectrum: Found: MH* 548 
H.pic. (1)Rt3.38mln 

Example 79 

25 N2-r(6-Chloro-2-Tiaphthvl^sulfonvn-N2-ff3SV14(1SV24f2R6SV2,6^imeth^^ 
lHnethvl"2-oxoethvlV-2-oxopvnrolidin-3"Vl)alvdnamide 

Using Intermediate 26 and the procedure described for Example 1, the title compound was 
prepared. 

Mass spectrum: Found: MH* 551 
30 H.p.l.c.(1)Rt3.02min 

Example 80 

(EV2-(3-ChlQro-4-hvdroxvphenvn-N4f3SV14(1SV1--methv|.>2-morDholin-^^ 
oxoDvnolidin-3-vllethenesulfonamide 

35 Sulphuryl chloride (0.036ml) was added dropwise to DMF (0.04ml) at 0°C and the mixture 
was stirred at room temperature for 2h. Intermediate 53 (0.1 02g) in cyclohexane (0.2ml) was 
added in one portion and the resultant mixture was heated at 90°C for 6h. The cooled 
reaction mixture was poured, onto ice and extracted with DCM. The combined organic 
extracts were dried (over magnesium sulphate) and concentrated under reduced pressure to 

40 give a brown oil which was treated with sulphuryl chloride (0.035ml) and triphenyl phosphfne 
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(0.1 03g) in dry DCM (ca. 0.5ml). After stirring for 3h at room temperature, the mixture was 
filtered througli a SPE silica cartridge preconditioned with cyclohexane. Elution with ethyl 
acetate gave, after concentration under reduced pressure, an orange-brown solid which was 
stirred with Intemiediate 40 {0.04g), 4-dimethylaminopyridfne (0.021g). N.N-dl- 
5 isopropylethylamine (0.059ml) in dry DCM (1ml). After stinring for 3 days at room 
temperature under nitrogen, the mixture was concentrated under reduced pressure. The 
residue was purified initially using SPE (silica) followed by mass directed preparative h.p.l.c. 
to give the title comoound (O.OOSSg) as a white solid. 
Mass spectRim: Found: MH*'458 
10 H.p.l.c.(1)Rt2.58min 

Examole 81 

(EV2-(4-Chloro>>3>hv droxvDhenvlVN-lf3SV14f1SV1-methvi-2-morohQlin-4-vl-2^^^ 

oxopvn-olidin-3-vllethenesulfonamide 
15 To a solution of Intemiediate 55 (0.0078g) in THF (0.3ml) at -78^C under nitrogen, tetra n- 

butylammonium fluoride (1M in THF, 0.014ml) was added. The mbcture was allowed to warm 

to room temperature over 3 days and then concentrated under reduced pressure. The 

residue was purified using mass directed preparative h.p.l.c. to give tine title compound 

(0.0043g) as a clear film. 
20 Mass spectrum: Found: MH* 458 

H.pJ.c.(1)Rt2.67min 

Example 82 

6-ChlorQ-N4(3SV1 4(1SV1-methvl-2-mon3holin-4-vl-2K>xoethvl1-2>oxopvn'olidin-^^^^ 
25 moroholin-4>vlethvl)naphthatene-2"SuHbnamide formate 

Example 1 (O.OSg) was dissolved in DMF (1ml) and treated with chloroethylmorpholine 

hydrochloride (0.062g) and potassium cariDonate (0.093g), and stinred at 40*C for 2h. The 

mixture was then heated at 80*C for 8h, cooled and treated with ethyl acetate and water. 

The organic extract was dried (over magnesium sulphate) and concentrated under reduced 
30 pressure. The residue was purified using mass directed preparative h.p.l.c. to give the titie 

compound (0.01 8g) as a white solid. 

Mass spectrum: Found: MH* 579 

H.p.l.c.(1)Rt2.56min 

Using similar chemistry, but selecting the appropriate starting materials the following were 
35 prepared: 

Example 83 

6-Chlort>-N-f(3S>.1-ff 1SVlHfnethvl-2-morohQlln-4-vl-2K)xoettivn 
Pvn^olidin-1 -y leth yi)naphthalene-2-sulfonamide fomnate 
40 Mass spectmm: Found: MH"^ 563 



3/28/2007, EAST Version: 2.1.0.14 



wo 02/100830 



PCT/GB02/02721 



68 

H.p.l.c.(1)Rt2.58min 

Example 84 

6-Chlo^o-N42^M^methvlam^no)ethvl^N4/3SV^^^SV^methv^2-^^ 
. 5 2-oxopviTolidin-3-vl>naphthalene-2-sulfonamlde formate 
Mass spectrum: Found: MH* 537 
H.plc. (1)Rt2.53min 

Example 85 

10 N42-(rf6-Chloro-2-naphthvl)sulfonvl1(f3SVl-rf1SV1-methvl-2>morDholin^^^ 
oxopvrrolidin-3-Yl)amino)ethvnacetamide 
Mass spectrum: Found: MH* 551 
H.p.l.c.(1)Rt2.91min 

15 Example 86 

5- ChlQro-N-((3SV1 -Fd SV1 "methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvn-olidin-3-vlV-1 H- 
indole-2-sulfonamide 

Intennediate 33 (0.01 1g) was dissolved in 1:1 TFA / DCM (0.5ml) and allowed to stand at 
room temperature for 1h. The mixture was concentrated under reduced pressure and the 
20 residue partitioned between saturated aqueous sodium bicarbonate and DCM. The 
separated organic phase was dried (over magnesium sulphate) and concentrated under a 
stream of nitrogen to give the tftle compound (0.0082g) as white solid. 
Mass spectrum: Found: MH* 455 
H.p.l.c. (1)Rt2.97min 

25 

Example 87 

6- Chloro-N4f3SV14f1SV1-methvl-2-morpholin-4-vl-2-oxoethvn-2-oxoD^^ 
benzothiazole-2-sutfonamide 

Intemnediate 58 (0.1g) was stinred at room temperature in anhydrous acetone (3ml) and 5% 
30 aqueous potassium pennanganate (1.35ml) for 3h. after which additional acetone (3ml) and 
5% aqueous potassium pemianganate (1.35ml) were added. The reaction mixture was 
stinred for a further 18h and filtered through Celite™. The filtrate was concentrated under 
reduced pressure and the residue purified by mass directed preparative h.p.l.c to give the 
title compound (0.0062g) as a white solid. 
35 Mass spectmm: Found: MH* 473 
H.p.Lc.{1)Rt2.98min 

Example 88 

6-ChlorQ-N-f(3S>-1-f(1 SV1--methvl-2-f2-methvlmorpholin-4-vlV2^^^ 
40 vl)naphthalene-2-sulfonamide 
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To polymer N-cyclohexylcarbodiimide-N'-propyloxymethyl polystyrene (0.038g) in an 
Alltech™ tube was added a solution of (2S)-2-((3S)-3-{[{6-chloro-2-naphthyl)sulfonyflamino}- 
2-oxopyrrolidin-1-yl)propanoic acid (0.007g) In DCM (0.9ml) followed by 2-methylmorpholine 
(0.004g) in DMF (0.1ml) and N,ISkliisopropylethylamine (0.006ml): The mixture was shaken 
5 at room temperature for 4 days. The tube was drained, the filtrate collected and the resin 
washed with DCM. The combined DCM solutions were concentrated under reduced 
pressure and the residue purrRed by mass directed preparative h.p.l.c. to give the title 
compound (O.OOSSg) as an off-white solid. 
Mass spectrum: Found: MH* 480 
10 H.p.l.c. (1)Rt3.17min 

Example 89 

(EV2-(5-Chlorothien-2-vlVN-metfivl-N4f3SV14f1SV1-methvl-2-moroholin-4-vl-^^ 
oxopvrrolidin-3-vl)ethenesulfonamide 

15 Sodium hydride (60% dispersion in oil, 0.01 1g) was added to trimethysulphonium iodide 
(0.059g) in dtmethytsulphoxide (2ml) between 5-1 0*C, and the resultant mixture was stirred 
at room temperature for 30min. Example 61 (0.1g) in dry THF (2ml) was added between 5- 
10'C, and the solution stirred at room temperature for 2.25h, at 50'C for 70h, cooled to room 
temperature and poured onto ice/water. The aqueous mixture was extracted with ethyl 

20 acetate and the combined, dried (over magnesium sulphate) organic extracts were 
concentrated under reduced pressure. The residue was purified using mass directed 
preparative h.p.l.c. to give the title compound (0.038g) as a colourless oil. 
Mass spectrum: Found: MH* 462 
H.P.I.C. (1)Rt2.82min 

25 

Example 90 

6-ChloroN-{(3S>-1 -[{1 S)-1 HTiethyl-2-(4-moipholinyl)-2-oxoethyl]-2-oxopynx>lidinyl}thieno[3,2- 
b]pyridine-2-sulfonamide 

The title comoound was similarly prepared using Intenmediate 40 and 6-chlorothieno[3,2- 
30 6]pyridine-2-suffonyl chloride*, and the synthetic procedure decribed for Example 386 (Route 
1). 

Mass spectrum: Found: MH* 473 
H.p.l.c. (I) Rt 2.61 min 

35 Prepared according to the procedure described in US6281227. 



References 

40 
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In vitro assay for inhibition of Factor Xa 

Compounds of the present invention were tested for their Factor Xa inhibitory activity as 
detennined In vitro by their ability to inhibit human Factor Xa in a chromogenic assay, using 

10 N-a-benzyloxycarbonyl-D-Arg-Gly-Arg-p-nitroanilide as the chromogenic substrate. 
Compounds were diluted from a lOmM stock solution in dimethylsulfoxide at appropriate 
concentrations. Assay was performed at room temperature using buffer consisting of: 50mM 
Tris-HCI, 150mM NaCI, 5mM CaCI2, pH 7.4. containing human Factor Xa (final cone. Of 
0.0015 U.ml-1). Compound and enzyme were preincubated for 15min prior to addition of the 

15 substrate (final cone, of 200pM). The reaction was stopped after 30min with the addition of 
soybean trypsin inhibitor or H-D-PHE-PRO-ARG-Chloromethylketone. BioTek EL340 or 
Tecan SpectraFluor Plus plate readers were used to monitor the absorbance at 405nM. To 
obtain IC50 values the data were analysed using ActivityBase® and XLfit®. 

20 

All of the synthetic Example compounds tested (Examples 1-52. 54-89) exhibited ICso values 
of less than 60pM. Preferably compounds have an IC50 value of less than 2jiM, more 
preferably compounds have an ICso value of less than 0.1 jiM. 

25 Measurement of prothrombin time (PTS - Test 1 

Blood was collected into a sodium citrate solution (ratio 9:1) to give a final concentration of 
0.38% citrate. Plasma was generated by centrifugation of dtrated blood samples at 1200 
xgfor20minat 4°C. 

The PT test was perfomied at 37X in plastic cuvettes containing a magnetic ball bearing. 

30 50pL of citrated plasma and either 25^1 of 2.8% DMSO for control or 25mL of test compound 
(dissolved in DMSO and diluted in water and 2.8% DMSO to give 0.4% DMSO final in 
assay) at a concentration of 7-times the final desired concentration was pippetted into each 
cuvette. This mixture was incubated for 1min at 37''C before adding lOOpL of 
thromboplastin mixture (comprising lyophilised rabbit thromboplastin and calcium chloride 

35 which was reconstituted in distilled water as per manufacturer's [Sigma] Instructions), On 
addition of the thromboplastin mixture, the timer was automatically started and continued 
until the plasma dotted. TTie time to clotting was recorded (normal range for human plasma 
is 10-13 seconds). 

40 Method for measurement of prothrombin time (PT) - Test 2 
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Blood is collected into a sodium citrate solution (ratio 9:1) to give a final concentration of 
0.38% citrate. Plasma is generated by centrifugation of citrated blood samples at 1200 xg 
for20min at 4''C. 

6 The PT test is performed at 37°C in plastic cassettes and using a MCA210 Microsample 
Coagulation Analyzer (Bio/Data Corporation). For assay. 25 ul of plasma containing test 
compound at concentrations ranging from 0.1 to 100 uM (made from a 1 mM stock solution 
in 10% OMSO and plasma) and 25 ul of Thromboplastin C Plus (Dade Berhing) are 
automatically injected into the cassette. Upon addition of the Thromboplastin C Plus, the 
10 instrument determines and records the time to clot (noniial range for human plasma is 10-13 
seconds). 

General purification and analytical methods 

Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column (Spm, 3.3cm x 
15 4.6mm ID) eluting with 0.1% HCO2H and 0.01 M ammonium acetate in water (solvent A), 
and 95% acetonitrile and 0.05% HCO2H in water (solvent B), using the following elution 
gradient 0-0.7 minutes 0%B, 0.7-4.2 minutes 0~*100%B, 4.2-5.3 minutes 100%B, 5.3-5.5 
minutes 100->0%B at a flow rate of 3 ml/minutes (System 1). The mass spectra (MS) were 
recorded on a Flsons VG Platform mass spectrometer using electrospray positive ionisation 
20 [(ES+ve to give MH* and M(NH4)* molecular ions] or electrospray negative Ionisation [(ES-ve 
to give (M-H)' molecular ion] modes. 

LC/MS System (3) 

Method 2 was conducted on a Waters Xtena RP18 column (3pm, 15cm x 2.1mm ID) eluting 
25 with solvent A (0.1% HC02H and water) and solvent B (100% acetonitrile, 0.1% HC02H 
and reserpine 2.5pgml-1) at 20"C. The following elution gradient was ran: 0-2.0 minutes 0% 
B; 2.0-18.0 minutes 0-100% B; 18.0-20.0 minutes 100%B; 20,0-22.0 minutes 100-0%B; 
22.0-30.0 minutes 0%B, at a flow rate of 0.4 ml/minutes. The mass spectra (MS) were 
recorded on a Micromass QTOF 2 spectrometer using electrospray positive Ionisation 
30 [ES+ve to give MH+1. 

Note: The number given in brackets in the Examples and Intennediates above, e.g. H.p.l.c. 
(1), specifies the LC/MS method used. 

35 nmr spectra were recorded using a Bruker DPX 400MHz spectrometer using 
tetramethylsilane as the external standard. 

Biotage™ chromatography refers to purification canried out using equipment sold by Dyax 
Corporation (either the Rash 401 or Flash 1501) and cartridges pre-packed with KPSil. 
Mass directed autoprep refers to methods where the material was purified by high 
40 performance liquid chromatography on a HPLCABZ+ 5pm column (5cm x 10mm i.d.) with 
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0.1% HCO2H in water and 95% MeCN, 5% water (0.5% HCO2H) utilising the following 
gradient elutlon conditions: 0-1.0 minutes 5%B, 1.0-8.0 minutes 5-^30%B. 8.0-8.9 minutes 
30%B, 8.9-9.0 minutes 30-^95%B, 9.0-9.9 minutes 95%B, 9.9-10 minutes 95-*0%B at a 
flow rate of 8ml minutes"^ (System 2). The Gilson 202-fraction collector was triggered by a 
5 VG Platfomn Mass Spectrometer on detecting the mass of interest. 
Hydrpophobic frits refers to filtration tubes sold by Whatman. 

SPE (solid phase extraction) refers to the use of cartridges sold by International Sorbent 
Technology Ltd. 

TLC (thin layer chromatography) refers to the use of TLC plates sold by Merck coated with 
10 silica gel 60 F254. 



15 
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Claims 

1. The present invention provides compounds of fomiula (I): 



"1 t 




5 wherein: 

represents hydrogen, -Ci^alkyl. -Cg^alkenyl, -C2^alkylNR*'R^ -Cs^atkylNHCOR*', phenyl 
or a 5- or 6- membered aromatic heterocyclic group, the phenyl or 5- or 6- membered 
aromatic heterocyclic group being optionally substituted by halogen, or represents a 

10 group X-W, wherein X represents -Ci^alkylene- and W represents -CN, -CO2H, -CONR'^R^ - 
CpCi^alkyl, -C02Ci^alkyl, phenyl or 5- or 6- membered aromatic or non-aromatic 
heterocyclic group containing at least one heteroatom selected from O, N or S, the phenyl or 
aromatic heterocyclic gnDup being optionally substituted by one or more substltutents 
selected from: -Ci^alkyl, -Ci^llcoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2. -CO2H and - 

15 OH; 

R^ and independently represent hydrogen, -Ci^lkyl or -CF3 with the proviso that one of 
R^ and R^ is -Ci^alkyl or -CF3 and the other Is hydrogen; 

20 R** aod R*^ independently represent hydrogen or -Ci^alkyl; 

A represents a group selected from: 
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Z represents one or two optional substituents independently selected from halogen and OH, 
W represents an optional substituent -Ci^alkyl, 
5 alk represents Ca-aalkylene or Ca-salkenylene, 
T represents a heteroatom selected from O, S or N; 

B represents one or more optional substituents on ring carbon atoms selected from: (i) one 
or more substituents selected from -CF3, -F, -CO2H, -d^alkyl, -Ci^alkylOH. -(Ci. 
10 3alkyl)NR^R^ -(C(walkyl)CONR^R^ and ~(C(waIkyl)C02Ci.3alkyl. -CONHCz^alkylOH, - 
CHgNHCz-aalkylOH. -CHaOCi^alkyl and -CHzSOzCi^alkyl; 

(ii) a group -Y-R^ 

Y represents -Ci^lkylene-, -CO-, -Ci^alkylNH-, -Ci^lkylNHCO-, -Ci^alkylNHSOr. - 
CH2NHSO2CH2- or a direct link, 
15 represents phenyl, a 5- or 6- membered cycloalkyi or a 5- or 6- membered heterocycle 
containing at least one heteroatom selected from O, N or S, each of which Is optionally 
substituted by one or more substituents selected from: -Ci^alkyl, -Ci^alkoxy, -Ci^alkylOH, 
halogen, -ON, -CFa, -NHa. -CO2H and -OH; or 

(iii) a second ring R^ which is fused to the heterocyclic ring, wherein R' represents phenyl, a 
20 5- or 6- membered cycloalkyi group or a 5- or 6- membered aromatic heterocyclic group 

containing at least one heteroatom selected from O, N or S. and the fused bicyclic group is 
optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci^alkoxy, -Cv 
aalkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
and phamiaceutically acceptable derivatives thereof. 

25 

2. A compound as claimed in daim 1 having the formula (la): 
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(la) 



wherein: 

5 

represents hydrogen, -Ci^alM. ^Ca^alkenyl or a group XAN, wherein X represents -Ci. 
aalkylene- and W represents -CN, -CO2H, -CONR^R^ -COCi^alkyl. -COaCi^alkyl, phenyl or 
5- or 6- membered aromatic heterocyclic group containing at least one heteroatom selected 
from O, N or S, the phenyl or aromatic heterocyclic group being optionally substituted by one 
10 or more substitutents selected from: -Ci^alkyl, -Ci^alkoxy, -Ci^alkylOH, halogen, -CN, -CF3, 
-.NH2, -CO2H and -OH; 

R^ and R^ independently represent hydrogen, -Ci^alkyl or -CF3 with the proviso that when 
one of R^ and R^ is -Ci^alkyl or -CF3, the other is hydrogen; 

15 

R*" and R^ independently represent hydrogen or -Ci^lkyl; 




A represents a group selected from: 

Z represents an optional substituent halogen, 
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alk represents alkylene or alkenylene, 

T represents a heteroatom selected from S or N; 

B represents one or more optional substituents on ring carbon atonns selected from: (i) one 
5 or more substituents selected from -CF3, -F, =0, "CO2H, -Ci^alkyl, -d^alkyiOH, -(Ci_ 
3alkyl)NR^R^ -(Co^alkyl)CONR''R" and -{CwalkyOCOzCi^alkyl; 
(ii) a group -Y-R®, 

Y represents -Ci^alkylene-, -CO-, -Ci^alkylNH-, -Ci^alkylNHCO, -Ci^alkylNHSOr-, - 
CH2NHSO2CH2- or a direct link. 
10 R® represents phenyl, a 5- or 6- membered cycloalkyi or a 5- or 6- membered heterocycle 
containing at least one heteroatom selected from O. N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ci^lkyl, -Ci^alkoxy. -C^galkylOH, 
halogen, -CN, -CF3, -NH2, -CO2H and -OH; or 

(Hi) a second ring R^ which is fused to the heterocyclic ring, wherein R^ represents phenyl, a 
15 5- or 6- membered cycloalkyi group or a 5- or 6- membered aromatic heterocyclic group 
containing at least one heteroatom selected fi^om O. N or S, and the fused bicyclic group is 
optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci^alkoxy. -Ci. 
aalkylOH, halogen, -CN, -CFa. -NH2. -CO2H and -OH; 
and phamnaceutically acceptable salts and solvates thereof. 



3. A compound as claimed in claim 1 wherein R^ represents hydrogen, -Ci^alkyl, -C3. 
ealkenyl, -C2^alkylNR^R^ -C2-3alkylNHCOR^ phenyl or a 5- or 6- membered aromatic 
heterocycle, or R^ represents a group X-W wherein X represents -Ci^alkylene- and W 
represente -CN, -COaH, -CONR**RS -COCi^alkyl, -COiCi^alkyl, or a 5- or 6- membered 

25 aromatic or nonaromatic heterocyclic group containing at least one heteroatom selected 
from O. N or S. 

4. A compound as claimed in any one of claims 1-3 wherein R^ represents -Ci^alkyl or 



5. A compound as claimed in any one of claims 1-4 wherein R^ represents -Ci_3alkyl or 



6. A compound as claimed in any one of claims 1-5. wherein B represents hydrogen or a 
35 substituent selected from -Ci-ealkyl. -CONHCH3. -CONHCH2CH(OH)CH3, -CH2NH(CH3)2, - 
CH2OCH3, -CH2SO2CH3. -CH2NHCH2CH(0H)CH3, 



20 



hydrogen. 



30 



hydrogen. 
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7. A compound as claimed in any one of claims 1-6 wherein B represents hydrogen. 

8. A compound as claimed in any one of claims 1-7 wherein A represents a group selected 
from 




9. A compound as claimed in claim 1 selected from: 
(EV2-(4-Chlorophenyl)-N^(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2<^^^ 
oxopyrrolidin-3-yl}ethenesulfonamide, 
1 0 6-Chloro-N-{(3S)-1 -[(1 S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide, 
5'-Chloro-N-{(3S)-1-[(1SVlHnfiethyl-2HifX)rpholin-4-yl-^^^ 
bithiophene-5-sutfonamide, 

N2-{[(E)-2-(4-Chlorophenyl)ethenyl]sulfonyl}-N24(3S)-1-t(1S)-1-methyl-2HTion^ 
1 5 oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide, 

N2-[(5*-Chloro-2.2-blthien-5-yl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-.2-mdrpholin-4-yl-2- 
oxoethyll-2-ox6pynrolidln-3-yl}glydnamlde, 

5'-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 8)^1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopynrolidin-3-yl}-2,2'-bithiophene-5-sulfonamide, 
20 Methyl N-[(5*-<hIoro-2,2*4)ithien-5-yl)sulfonyll-N^(3S)-1-[(1S)-1-mett^^^^ 
oxoethyl]-2-oxopyn-olidin-3-yl}glycinate, 

5*-Chloro-N-{(3S)-H(1 S>-1 -methyl-2-morpholin-4-y|.2-oxoethyl]-2-oxopyn'olidin-3-yl}-N-(2- 

oxobutyl)-2,2-bithiophene-5-sulfonamide, 

N-[(5'<:hlorch2,2'-bithien-5-yl)sulfonyl]-N-{(3SV1-[(1S^1-^ 
25 oxoethyI]-2-oxopynrolidin-3-yl}glycine, 

{E)-2-(4-Chlorophenyl)-N-{cyanomethyl)-N-{(3S)-1-[(1S>1-methyl-2-mo^^ 

oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide, 

(E)-2-{4-'Chlorophenyl)-N4(3S)-1-[(1S)-1-nfiethyl-2-morpholin-4-yl^^^ 

oxopynfolidin-3-yl}-N-(2-oxobutyl)ethenesulfonamide. 
30 Methyl N-^(E^2*(4-chloroph6nyOethenyl]sulfony^^N-{(3S)-1-^(1 S)-1-.methyi-2-morpholin-4-yl- 

2-oxoethyl]-2-oxopynrolidin-3-yl}glycinate, 

6-Chloro-N-{3-furylmethyl)-N'^(3SV1-[(1S)-1-methyl-2-morpholin-4-yh^^ 
oxopynrolidin-3-yl}naphthalene-2-sulfonamide, 

6-Chloro-N-{(3S>1-[(1S^1-methyl-2-morpholin-4-yl-2K)xoethyO-2K)xopy^^ 
35 (pyridln-3-ylmethyl)naphthalene-2-sulfonamldefonnate, 
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6-Chloro-N-ethyl-N-{(3S)-1-[(1S)-1-methyl-2-morpholin'4-yl^^ 
yl}naphthalene-2-sulfonamide, 

6-Chloro-N-{{3S)-1 -[(1 S)-1-methyl-2-^orpholin-4-y)-2-oxoethyO-2<)xopyrrolidin-3-yl^ 
oxobutyl)naphthalene-2-sulfbnamicle, 
5 N-2-.[(6-Chlor<>2-naphthyl)sulfonyl]-N-2^(3S)-1-[(1S)-1-meft^^ 
2-oxopyrrolidin-3-yl}gIycinamide, 

6-<;hloro-N-(2-fuiylmethyl)-N^{3S)-1 -[(1 S)-1 -methyl-2-morp 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2K)xoethyl]-2-oxopyrrolldin-3-yl^N-(1 .3- 
10 thia2ol-2-ylmethyl)naphthalene-2-sulfonamide, 

N2-I(6-Chloro-2-naphthyI)sulfonyO-N2-((3S)-1-{(1S>2-[(2R,6S).2,6-dimeth 
1 Hrnethyl-2K>xoethyl}-2K)xopyhrolldin-3-yl)glydnamide, 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methi^-2-moipholin-4-yl-2K)Xoethyl]-2-oxopyrrolidirb3-^^ 
rnethyl-1,3-thiazol-4-yl)methyQnaphthalene-2-suIfonamide, 
15 6-Chloro-N-{(3S^1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoeth^^^^ 
(pyridln-2-ylmethyl)naphthalene-2-sulfonamlde formate, 

6-Chloro-N-{(3S)-1 -[(1 S)-lHTiemyl-2-morpholin-4-yl-2K)Xoethyl]-2<>xopyrrolidin-3-yl^N- 
{pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate. 

6-Chlon>N-(cyanomethyl)-N-{(3S>-1 -[(1 S>-1 -nnethyl-2-morpholin-4-yl-2-oxoethyl]-2- 
20 oxopyrroHdin-3-yl}naphthalene-2-sulfonamide. 

6-Chloro-N"me%l-N-^(3S>'1-[(1S>1-methyl-2-morpholin-4-^ 
yl}naphthalene-2-sulfonamide, 

6-Chloro-N'^3,3Klimethyl-2-oxobutyl)-N4(3S)-1 4(1 S>1-methyl-2-rn 
2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide, 
25 N-Allyl-6-chloro-N-{(3S)-1-[(1 S)-lHrnethyl-2-mon3holin-4-yl-2H3XoethyO-2K>xopyr^^^ 
yl}naphthalene-2-sulfonamide, 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 

oxoethyl]-2-oxopyrrolidin-3-yl}glycinate, 

ferf-Butyl N4(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -1(1 S>.1 -methyl-2-morpholin-4-yl-2- 
30 oxoethyG-2-oxopynrolidin-3-yl}glycinate, 

N-[(6-Chloro-2-naphthyl)sulfonyO-N-4(3S)-14(1S)-lHTiethyl-2-mor^ 
oxopyrrolidin-3-yl}glycine, 

(E)-2-(5-Chlorothien-2-yl)-N-4(3S)-1H[(1Sh1-methyI-2-m 
oxopyrrolidin-3-yl}ethenesulfonamide, 
35 6-<)hloro-N-{(3S>H{1S>lH7iethyl-2-^rpholin^yl-2-<)x 
oxobutyl)-1-benzothiophene-2-sulfonamide, 
N2-[(6-Chloro-1-ben20thien-2-yl)sulfonyQ-N2-{{3S)-1-[(1S)-1-mem^^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamlde, 

N2-[(6-Chloro-2-naphthyl)sulfonyO-N2-^(3S)-1-{(1S^2-[(2R,6SK 
40 1 -methyI-2K)xoethyl}-2-oxopyrrolldm-3-yl)glydnamide, 
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6-ChlorchN-^(3S)-1 -[(1 S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]^^^ 
nnorpholin-4-ylethyl)naphthalene-2-sulfonamide formate, 
6-Chloro-N-^(3S)-1-[(1S)-1-methyl-2-morpholin'4-yl-2-oxo 
pyrrolidin-1 -ylethyl)naphthalene-2-sulfonamide formate, 
5 6-Chloro-N"[2-(dimethylamino)ethyq-N-{(3S^1-[(1S^1-methyl-2-mo^^holin-^^^ 
2-oxopyiTOlidin-3-yl}naphthalene-2-sulfonamide formate., and 

N-[2-([(6-Chloro-2-naphthyl)sulfonyQ{(3S)-1 -[(1 S>-1 -methyl-2-morpholin-4-yl-'2-oxoethyl]-2- 
oxopymolidin-3-yl}ainino)ethyI]acetamide. 

10 10. A compound according to any one of claims 1-9 for use in therapy. 

11. A phamriaceutical composition comprising a compound according to any one of claims 1- 
9 together with a phamriaceutical canier and/or exdpient. 

15 12. Use of a compound according to any one of claims 1-9 for the manufacture of a 
medicament for the treatment of a patient suffering from a condition susceptible to 
amelioration by a Factor Xa Inhibitor. 

13. A method of treating a patient suffering from a condition susceptible to amelioration by a 
20 Factor Xa inhibitor comprising administering a therapeutically effective amount of a 

compound according to any one of claims 1-9. 

14. A process for preparing a compound of fonnula (I) which comprises: 
25 (a) reacting a compound of fomiula (II) with a compound of fonmula (III): 




\ /A 



(II) 



OH 




(III) 
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OR: 

(b) reacting a compound of fomnula (XV) with a compound of fomnula (VI): 

H 

.N— S. 
o o 




o 



(XV) 



(VJ) 



OR: 



(c) reacting a compound of fomiula (XVI) with a compound of fomriuia (VIII): 



N— H 

o 




(XVI) 



10 



O 0 



(VIII) 
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